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First New 
Technician 


The first no-code Technician license 
was issued to Robert N. Williams of 
Annapolis, Maryland, on March 12. 
His callsign is N3IFY. The coordinat- 
ing VEC was the Laurel Radio Club. 

In February 1991, the FCC said that 
they had received 313 applications for 

~ the new codeless Technician operator 
license. The FCC reminded VEs that: 
“To obtain a telegraphy CSCE 
(Certificate of Successful Completion 
of Examination) to upgrade by exam- 
ination to Technician Plus [5 wpm 
code] after qualifying for codeless 
Technician, the examination must be 
administered in the [3 examiner] VEC 
system, not in the Novice [2 VE] pro- 
gram.” 

TNX WSYI Report, April 1, 1991. 


Amateur Radio Growth 

The FCC released statistics through September showing steady annual 
growth in amateur radio licensing. In 1990, there were 26,134 new licenses, 
compared to 17,373 in 1985. Upgrades also grew in the same period, from 
16, 184 to 29,699. The total number of licensees grew from 464,800 in 1989 
to 494,292 in January of 1991. TNX The Wave Guide, Jan. ’91. 
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Welcome to Radio Fun 


A new amateur radio magazine. 


by David Cassidy N1GPH, Associate Publisher 


You hold in your hands the premier 
issue of a brand new amateur radio 
magazine, Radio Fun. The concept 
and philosophy of this new magazine 
are contained in the title: We want your 
radio hobby to be fun. We want to help 
you get the most out of your license, 
help you to upgrade to a higher license, 
introduce you to new modes, and assist 
you in building a project. . . all of the 
million and one things that make up 
this great hobby. 

Though this publication will always 
be written from a newcomer’s point 
of view, we think that even the oldest 
Extra will find something of interest 
in every issue. From operating hints 
to easy construction projects, from 
reviews of old rigs to reviews of the 
latest kits, from HF rag-chewing to 
the latest fun mode . . . you’ll find it 


all between these pages every month. 


Why A New Magazine? 


A few folks have asked us why, with 
dwindling numbers and disappear- 
ing advertisers, we would be so fool- 
hardy as to start a new ham radio pub- 
lication. The reason is really quite sim- 
ple. The currently available ham 
magazines are geared towards the ex- 
perienced ham. Sure, the folks at 73 
try to bring you as many beginner-type 
construction articles as we can, but we 
still get letters by the barrelful asking 
for “more easy construction articles” 
or “more stuff for the newcomer.”’ 
With about 20,000 new Novices and 
Techs every year (and who knows what 
the recent no-code license will do to 
that number), we figured it was time 
to do something to try to keep those 


newcomers interested in the hobby. 

It’s pretty easy to lose interest when 
you re struggling to make contacts on 
the Novice bands. Even 10 meter SSB 
loses its excitement after your five- 
thousandth boring contact. The new- 
comers need their own forum—their 
own information journal—and Radio 
Fun will be just that. 


Thanks For Your Support 


We originally planned this premier 
issue to be sort of a prototype. We 
wanted to put out a small—about 24 
pages— ‘proof of concept” issue before 
gearing up for the first “official” issue 
in September. The manufacturers 
wouldn’t let us do that! 

You’ll notice that the biggest and 
best names in amateur radio are show- 
ing their support for the newcomers 


by advertising in this premier issue. 
In fact, the response from advertisers 
has been nothing less than over- 
whelming. We finally had to stop accept- 
ing ads, so that we could get the pages 
to the printer. We hope you’ll pay spe- 
cial attention to the advertisers in this 
premier issue. They are the ones who, 
without even seeing what they were 
buying, thought this publication was 
important enough to put their money 
where their mouths were. They care 
about the newcomers and the future 
of amateur radio. They deserve your 
business. 

The response from readers has 
been equally overwhelming. We’ve 
received thousands of pre-publica- 
tion subscription orders at the special 
rate of $9.97. We’re going to con- 

Continued on page 30 


80 Meter 
Novice/ 
Tech Band 


Change 

Last January the FCC amended its 
tules to relocate Novice/Technician 
frequency privileges in the 80 meter 
band from 3700-3750 kHz to 
3675-3725 kHz. Make this change on 
your charts and in your books—includ- 
ing your General Class License Manual! 
See Gordon West’s Authorized 
Frequency Bands table in this issue of 
Radio Fun. 

This rule change will reduce the 
amount of mutual interference between 
U.S. and Canadian amateur stations. 
In the U.S., the original 80 meter seg- 
ment was assigned CW transmission 
so that beginners could improve their 
telegraphy skills. In Canada, frequen- 
cies in the upper half of the same seg- 
ment are used for telephony. 

TNX Squelch Tales and WSY1. 


NASA Frequencies 


Listen in to Shuttle Launches 


Several radio clubs (mostly at the NASA space centers) retrans- 
mit live shuttle communications via 2m repeaters and HF fre- 
quencies during SAREX (Shuttle Amateur Radio EXperiments) 
missions. Look at the following frequency chart for the best sig- 


nal to your location: 


Shuttle Audio Retransmissions 


WA3NAN (Goddard): 3.860, 7.165, 14.295, 21.395, 28.650 


and 147.45 MHz. 


WS5RRR (Johnson Space Center): 3.850, 7.227, 14.280, 
21.350, 28.495 and 146.64 MHz. 

W6VIO (JPL): 14.270, 21.340 and 224.04 MHz. 

K6ME (Bay area): 3.840, 7.165 and 145.58 MHz. 


If you have a general coverage shortwave receiver, you can 
also listen in on shuttle and Kennedy Space Center communica- 
tions during launch and re-entry phases. Try these frequencies: 
They also cover NASA, the U.S. Coast Guard, the Army, and the 
Navy. You may hear terms like “SAR,” which means “Search 
and Rescue’’; ETR, “External Tank Recovery’’; SRB, “Solid 
Rocket Booster”; “OCC,” Operations Co-ordination and Control”; 
and others. The frequencies below are in megahertz (MHz). HF 
frequencies used at the Kennedy Space Center are 2.182 and 


3.023 MHz. 


Kennedy Space Center HF Communications 


2.405 Data Buoys 

2.622 SRB Recovery (Primary) 
2.664 Back-up Mission Audio 
2.678 ETR Range Control 


Photo A. The Columbia, (mission STS-9) lifting off from 
launch pad 39A at the Kennedy Space Center. Astronaut 
Owen Garriott WSLFL operated the first shuttle amateur 
radio experiment (SAREX) during this mission. 


Continued on page 19 


IC-24AT 
Dual Band 
Transceiver 


IC-W2A 
Dual Band 
Transceiver 


ACTUAL SIZE 


Icom continues to dominate the industry with 
exceptional product design and innovation. The 
IC-24AT firmly established Icom as the leader in 
dual band technology. Now the IC-W2A gives you 
the advantage of choosing the dual bander best 
suited for your needs. 

The new IC-W2A dual band handheld sets the 
pace with its sleek design and superior characteristics. 
Designed for the user who demands the finest 
features available, the IC-W2A boasts simultaneous 
dual band receive. Listen to one band while talking 
on the other! Three tuning systems, high speed 
scanning with priority watch and 60 memory 
channels add to the luxurious IC-W2A. 

Both the IC-W2A and IC-24AT give you full 
operation on the two-meter and 440MHz amateur 
bands with outstanding wideband receive capability. 

Each unit features five watts of power, 
programmable scanning, priority watch, a battery 
saver, DIMF pad for memory channel autopatching, 
24 hour clock with timing system, multi-function LCD 
readouts...the list is infinite. See the IC-W2A and 
the IC-24AT today at your authorized Icom dealer. 
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E] CheePO 


An inexpensive code practice 


oscillator for your Novice class. 
by Bruce O. Williams WA6IVC 


When the Bastrop County Amateur 
Radio Club decided to conduct a Novice 
class for a local Boy Scout troop, it 
soon became evident that some code 
practice oscillators would be required. 
First problem: The troop’s treasury 
would not support the purchase of com- 
mercial units at prices of about $20 
for each boy. 

We looked at several approaches to 
providing a class construction project: 
the CPO (code practice oscillator) in 
the ARRL Handbook, purchasing some 
inexpensive kits, etc. We were not 
happy with the design in the ARRL 
Handbook because the cost was a “lee- 
tle bit” high considering that we were 
looking at building about 20 of the 
units. A breadboard using a readily 
available NES55 chip required over 
40 mA of current. A 9-volt transistor 
battery would not last long at that rate! 
Other options, such as buying CPO 
kits, were too expensive. The result 
was “El CheePO.” We like to think El 
Cheepo resulted from a little original 
design work (not really— 
I’m sure that many others 
have come up with the iden- 
tical circuit). 


The Design 


Figure 1 shows the 
schematic for El CheePO. 
The design is a simple 
Hartley-type audio oscilla- 
tor. The first thing that you 
will notice is that it contains 
very few components: a trans- 
former, T1; a couple of capac- 
itors, Cl and C2; a transis- 
tor, QI; and one resistor, R1. 
That’s all there is to it! Just 
add a speaker, a key anda 
power source, and you’re 
ready to go. 

TI is an inexpensive tran- 
sistor radio output transformer. Its spec- 
ifications are: 1k ohm primary, 8 ohm 
secondary. These transformers are 
available from many sources. [Some 
transformers that I have identified but 
not tried are: PN-M0216 from American 
Electronics, P.O. Box 468, Greenwood 
IN 46142, (317) 888-7265, $1.00; 
Radio Shack part number 273-1380, 
$1.59; and Mouser Electronics, 11433 
Woodside Ave., Santee CA 92071, 


BATTERY 


(619) 449-2222, (800) 346-6873, price 
not available.] I found that the actual 
characteristics of any transformer are 
not too important--you could use sal- 
vaged output transformers from almost 
any transistor radio. The transformer 
we used cost 95 cents in a quantity of 
20. Although we used a PC-mount 
transformer, the Radio Shack item with 
leads on it worked well in our origi- 
nal breadboard. If we hadn’t found a 
cheaper item in a local surplus store, 
we’d have used the Radio Shack part. 

Cl and C2 can be found in almost 
any junk box. The problem, of course, 
is quantities—I can never seem to find 
more than one or two of an item in my 
junk box. Cl and R1 determine the 
frequency of oscillation. We used a 
0.47 uF capacitor for Cl. 

AnRI value of 6.2k ohms will give 
you a tone of approximately 700 Hz. 
You will have to experiment a little 
with the value of R1 to get the tone 
you want. C2 is just a bypass capaci- 
tor, and its value isn’t critical. If you 


g 
é 


Actual Size 


Figure 2. PC board layout (bottom view of foil pattern). 


use a different value for Cl, some 
experimentation will be required to 
select R1. 

For example, with Cl = 0.1 WF, then 
R1 should be 15k ohms. 


Construction 


Construction is easy with the etched 
and drilled PC (printed circuit) board 
from FAR Circuits. Mount the com- 
ponents according to the parts place- 


SPEAKER 


Figure 3. Parts placement (as viewed from top side of board). 
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ment diagram. If using the Radio Shack 
transformer, you will need to strip the 
insulation off of the leads so that the 


on plastic feet complete the assembly. 
There are several other methods of 
building the key, but we used the mate- 
rials that were on hand. 

During the actual construction pro- 
cess, the boys prepped the parts and 
inserted them into the PC board. Rather 
than take up valuable classroom time 
in a soldering class, (and considering 
the shortage of soldering irons, etc.) 
we had two BCARC members doing 
all the soldering. In your class, I would 
recommend a soldering class if at all 
possible. “Madhouse” is the only term 
appropriate to describe 15 or so boys, 


Figure 1. El CheePO schematic diagram. 


bare wire just sticks out of the solder 
side of the circuit board. 

The cost for small cabinets to house 
El CheePO was prohibitive, and we 
still had to solve the problem of build- 
ing the key. We used 4-inch 
by 12-inch pieces of 1/4- 
inch plywood as a mount 
for the oscillator, speaker, 
battery and the key. We 
attached the stripboard to 
the plywood with small 
sheet-metal screws, and 
attached a 9-volt battery clip 
the same way. The $1 speak- 
ers we had didn’t have any 
mounting frames, so they 
were epoxied into 7/8-inch 
holes bored in the plywood. 
The key was made from 1/2- 
inch by 3-1/2-inch strips of 
G-10 single-sided PC board. 
Two 4-40 machine screws 
hold the key. strip in place, 
and the contact is between 
the copper-clad side of the 
board and another 4-40 machine screw 
mounted through the plywood. We 
found that 4-40 nuts on the key mount- 
ing screws provided just the right spac- 
ing for the key contacts. Four stick- 


parts list 
BT! 


PC board 


IL 60118. 


for Rl. 


9V transistor radio battery 


Cl 0.47 WF (0.1 uF alternate) capacitor 

C2 0.1 UF capacitor 

Q1 2N2222A NPN general purpose transistor 
Rl 6.2k ohm (15k if C1=0.1 WF), 1/4W resistor 


(Select value for desired tone.) 


Tl Miniature transistor radio audio output transformer, 
1000 ohm CT primary, 8 ohm secondary. Radio Shack 
part number 273-1380. (see text). 


A blank PC board is available for $1.75 + $1.50 shipping 
per order from FAR Circuits, 18N640 Field Court, Dundee, 


Miscellaneous: 9V battery holder, small speaker, mounting hardware (4- 
40 screws and nuts, stick-on feet, etc.). 


NOTE: You can use a 0.1 (F capacitor for Cl if you use a 15k resistor 


each with an urgent soldering require- 
ment, grouped around one old man 
with a soldering station. “Mine first!” 
and “Golly, I’m always last,” seemed 
to be the order of the evening. 


Summary 


We built 20 El CheePOs. The aver- 
age cost of each unit was about $4. 
The results were immediately evident 
in the class. We were attempting to 
teach code by just sending from prac- 
tice tapes, but once El CheePO was 
available, our students started taking 
a more active part by pairing up to 


send and receive code on their own - 


initiative, and on their own time out- 
side of class. 

Was it worth it? You bet it was! We 
think that about half of the class will 
eventually be licensed. Many of the 
younger members that are not suffi- 
ciently motivated now will eventual- 
ly get their licenses, too. If you real- 
ly want a satisfying experience, get 
involved with some of these fine young 
people that we must depend on to carry 
on our hobby. Go CheePO! 


Contact Bruce O. Williams WA6IVC 
at Rt. 1 Box 156C, Smithville TX 78957. 
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test, and the Novice written 
exam, Element 2, in front 
- of two General class ham 
buddies, you are a NOVICE 


- Technician class? If so, 


into amateur radio, and since 
this was just allowed as of 
_ last February 14, as a group, 
_ you are probably less than 
1 percent of all licensed 


upgrade... 
don't 
stop 

now! 


operators in your class! 

If you just passed your 5 wpm code 
test, Element 1A, and also your Novice 
and Technician written tests in front 
of three accredited volunteer exam- 
iners, then welcome to amateur radio 
as a TECHNICIAN-PLUS CLASS 
operator—the “plus” standing for “‘plus 
code credit.” 


by Gordon West WB6NOA 


Frequency Privileges 


The Technician no-code license 
allows all privileges from 6 meters and 
up! This gives you the excitement of 
Sporadic E long-range SSB contacts 
on 6 meters; FM and packet radio on 
2 meters, the country's most popular 
band; moonbounce, digital, and voice 
repeater operations on 222 MHz on 


Welcome to amateur radio! And 
welcome to the country's first mag- 
azine specifically for the first-timer 
on the amateur radio airwaves. 

Our amateur radio hobby is a very 
specialized sport, for which only a 
half-million Americans have studied 
hard like you did, and qualified for 
one of these grades of amateur radio 


license: Each of these licenses have power- | the 1-1/4 meter band; remote base, 
Niiceusel Glass Number of ful privileges on the ham radio bands | amateur television and satellite oper- 
American Operators | for voice, digital modes, and CW. And | ation on 440 MHz on the 70 centime- 
Extra 53,000 right now, the most popular license for | ter band; experimental work on 900 
Advanced 104,500 entry into the amateur radio ranks is | MHz on the 33 centimeter band; and 
General 120,000 the new Technician no-code license. | repeaters and amateur television on 
Technician-Plus 125,500 Actually, the license really isn’t new, | 1270 MHz on the 23 centimeter band— 
Technician-No Code —_—_ Brand new! nor is the study material—but being | plus a lot more! 
* Maybe 5,000 by now. | able to obtain voice privileges on VHF If you pass only the Novice tests, 
Novice 95,000 and UHF bands without a code test IS | you still have plenty of voice privi- 
So what class are you? If you passed | new! rou 222 and 1270 MHz, and 
Element 1A, the 5 wpm code best of all, long-range SSB 


voice communications on 
a portion of the 10 meter 
band. You also have excit- 
ing long-range CW privi- 
leges on 10 meters, 15 
| meters, 40 meters, and 80 
| meters. 


CLASS operator. Congrat- 
ulations—Novice operators 


make up approximately 21 
percent of our U.S. amateur Be sure to remember they 
radio licensing. | just changed the CW por- 


tion on 80 meters—it was 
3700-3750, but now it is 
3675-3725. 

If you now have a 
Technician-Plus license, 
you get both the excitement 
of long-range CW and long- 
range voice transmissions 
- ona portion of 10 meters, 
plus all the excitement 
on the VHF and UHF 
frequencies on 6 meters 

Continued on page 6 


_ Did you just pass Ele- 
ments 2 and 3A, the written 
tests for both Novice and 


welcome to amateur radio 
as anew TECHNICIAN 
NO-CODE CLASS opera- 
tor. This is a brand new way 


Photo A. Gordon explains the next upgrade level 
to his college class students. 


AUTHORIZED FREQUENCY BANDS — AMATEUR SERVICE 
(for U.S. Amateur Stations operating from ITU-Region 2-North and South America) 


Extra Class 
1800-2000 kHZ/All 


3500-4000 kHz/CW 
3750-4000 kHz/Ph 


7000-7300 kHz/CW 
7150-7300 kHz/Ph 


10.1-10-15 MH2/CW 


14.0-14.35 MH2/CW 
14.15-14.35.MHz/Ph 


21.0-21.45 MH2/CW 
21.2-21.45 MH2/Ph 


24.89-24.99 MH2/CW 
24.93-24.99 MHz/Ph 


28.0-29.7 MHZ/CW 
28.3-29.7 MHz/Ph 


50-54 MHZ/CW 
50.1-54 MHz/Ph 


144-148 MHZ/CW 
144.1-148 MHZ/All 


220-225 MHZ/AIl 
420-450 MHZ/All 
902-928 MHZ/All 
1240-1300 MHZ/All 


Technician’? Advanced 
1800-2000 kHZ/All 


3525-3750 kHz/CW 
3775-4000 kHz/Ph 


7025-7300 kHz/CW 
7150-7300 kHz/Ph 


10.1-10.15 MH2ACW 


14.025-14.15 MHz/CW 
14.175-14.35 MHz/Ph 


21.025-21.2 MHz/CW 
21.225-21.45 MHz/Ph 


24.89-24.99 MHz/CW 
24.93-24.99 MHz/Ph 


28.0-29.7 MH2/CW 
28.3-29.7 MHz/Ph 


50-54 MHZ/CW 
50.1-54 MHz/Ph 


144-148 MHz/CW 
144.1-148 MHZ/All 


220-225 MHZ/All 
420-450 MHZ/All 
902-928 MHZ/All 
1240-1300 MHZ/All 


General 
1800-2000 kHZ/All 


3525-3750 kHZ/CW 
3850-4000 kHz/Ph 


7025-7150 kHz/CW 
7225-7300 kHz/Ph 


10.1-10-15 MHZ/CW 


14.025-14.15 MH2/CW 
14.225-14.35 MH2/Ph 


21.025-21.2 MHZ/CW 
21.3-21.45 MH2/Ph 


24.89-24.99 MH2/CW 
24.93-24.99 MHz/Ph 


28.0-29.7 MH2/CW 
28.3-29.7 MH2/Ph 


50-54 MHZ/CW 
50.1-54 MHz/Ph 


144-148 MHz/CW 
144.1-148 MH2/Ph 


220-225 MHZ/All 
420-450 MHZ/All 
902-928 MHZ/All 
1240-1300 MHz/All 


Meters Novice Technician Plus? 


3675-3725 kHz/CW 3675-3725 kH7/CW 


7100-7150 KH2/CW 7100-7150 kHz/CW 


21.1-21.2 MHZ/CW 21.1-21.2 MHZ/CW 


28.1-28.5 MHZ/CW 
28.3-28.5 MHZ/Ph 


50-54 MH2/CW 
50.1-54 MH2/Ph 


144-148 MH2/CW 
144.1-148 MHZ/All 


220-225 MHZ/All 
420-450 MHZ/All 
902-928 MHZ/All 
1240-1300 MHZ/All 


28.1-28.5 MHZ/CW 
28.3-28.5 MH2/Ph 


50-54 MHZ/CW 
50.1-54 MH2/Ph 


144-148 MHZ/CW 
144.1-148 MHZ/All 


*1.25 222.1-223.91 MHZ/All 220-225 MHZ/All 
0.70 420-450 MHZ/All 
0.35 902-928 MHZ/All 
0.23 1270-1295 MHZ/All 1240-1300 MHZ/All 


‘No-Code License Effective 2/14/91 


Note: Morse code (CW, A1A) may be used on any frequency allocated to the amateur service. Telephony emission (abbreviated Ph above) authorized on 
| certain bands as indicated. Higher class licensees may use slow-scan television and facsimile emissions on the Phone bands; radio teletype/digital on the CW 
| — bands. All amateur modes and emissions are authorized above 144.1 MHz. In actual practice, the modes/emissions used are somewhat more complicated 

2 than shown above due to the existence of various band plans and “gentlemen's agreements” concerning where certain operations should take place. 


has ruled exclusive allocation for Amateur Radio of 222-225 MHz effective1/1/90. The 220-222 MHz will be allocated to Land Mobile. 


Table. Frequency chart for U.S. radio amateurs (courtesy of the author). 


MFJ’s world famous 


Ham Radio 
Accessories 


Why do more hams throughout the world 
use MFJ accessories than any other brand? 
Because they are value packed and carry 
MFJ’s one year unconditional guarantee! 


MFJ Speaker Mics 


Compact or miniature models for all popular HTs 


Compact Speaker Mics, $24.95 each: MFJ-284 or MFJ-286 

Once you try an MFJ Speaker Mic you’ll never want to $9495 
be without it. You’ll be able to carry your handheld on your 
belt and never have to remove it to monitor calls or talk. 

You'll never have to turn up your audio annoyingly 
loud to monitor calls because it’s handy lapel/pocket clip 
lets you keep it close to your ear for easy listening. 

And you'll never have to clumsily remove your 
handheld from your belt holder to talk because you can 
conveniently take the speaker mic in one hand, press the 
push to talk button and talk. Measure 114” x 2” x 3” 

They come with a lightweight retractable cord that 
eliminates the dangling cord problem. They feature 
excellent audio on both transmit and receive. MFJ-284 
for Icom or Yaesu; MFJ-286 for Kenwood. 

Miniature Speaker Mics, $24.95 each: 

New miniature speaker mics pack all the features of 
the compact models into a tiny 2’ x 1%4”’ x 4”’ 
package. The lapel pocket clip swivels for even more 
convenient positioning. Also features transmit LED. 
Choose from regular or ‘‘L’’ shaped connector. Order 
MFJ-285 or MFJ-285L for Icom or Yaesu, MFJ-287 or 
MFJ-287L for Kenwood. MFJ-283 for dual plug Alinco. 


Deluxe 300 W Tuner 12/24 Hour LCD Cloeke 


MFJ-283, MFJ-285, MFJ- 
2851, MFJ-287 or MFJ-287L 


$2495 


$4995 wrs1088 $995 wFj-t078 

Huge 5/8 inch bold LCD digits let you 
see the time from anywhere in your 
shack. Choose from the dual clock that 
has separate UTC/local time display or the 
single 24 hour ham clock. 

Mounted in a brushed aluminum frame. 
Easy to set. The world’s most popular 
ham clocks for accurate logs. MFJ-108B 
4¥/2x1x2;MFJ-107B 24%4x1x2 in. 


MFJ Cross-Needle_ wri-sise 


SWR/Wattmeter _ $6995 
MFJ Cross- ] 


MFJ-949D MFJ- 949D is the world’s 

$414995 most popular 300 watt PEP 
tuner. It covers 1.8-30 MHz, 

gives you a new peak and average reading 
Cross-Needle SWR/Wattmeter, built-in 
dummy load, 6 position antenna switch 
and 4:1 balun -- in a compact 10 x 3 x 7 
inch cabinet. Meter lamp uses 12 VDC or 
110 VAC with MFJ-1312, $12.95. 


SWR Analyzer —wr-207 


MFJ’s innovative new $9995 


SWR Analyzer gives you a Needle SWR/ 
complete picture of your Wattmeter has 
antenna SWR over an a new peak 


reading func- 
tion! It shows you SWR, forward and — 
reflected power in 2000/500 and 200/50 
watt ranges. Covers 1.8-30 MHz. 

Mechanical zero adjusts for movement. 
$0-239 connectors. Lamp uses 12 VDC 
or 110 VAC with MFJ-1312, $12.95. 


Deluxe Code Practice 
_ Oscillator 
MFJ-557 
$2495 


MFJ-557 Deluxe Code Practice Oscillator 
has a Morse key and oscillator unit 


entire band -- without a 
transmitter, SWR meter or 
any other equipment.! 
Simply plug your antenna 
into the coax connector, 
set your SWR Analyzer to 
the frequency you want 
and read your SWR. You 
can instantly find your 
antenna’s true resonant = 
frequency,something a noise bridge can’t 
do. Covers 1.8-30 MHz (or choose MFJ- 
208, $89.95 for 2 Meters). Use 9 V bat- 
tery or 110 VAC with MFJ-1312, $12.95. 


VHF Soe 


MFJ-812B mounted together on a heavy steel base 
$2995 so it stays put on your table. Portable 
because it runs on a 9-volt battery (not 
Covers 2 included) or an AC adapter ($12.95) that 
Meters and 


plugs into a jack on the side. 

Tone and Volume controls for a wide 
range of sound. Speaker, earphone jack. 
Key has adjustable contacts and can be 
hooked to transmitter. 8'/2x21/4x3%, in. 


Nearest Dealer/Orders: 800-647-1800 


MFJ ENTERPRISES, INC. 

ened Box 494, Miss. State, MS 39762 
(601) 323-5869; FAX: (601) 323-6551 
TELEX: 53 4590 MFJ STKV 


e One year unconditional guarantee © 30 day 
money back guarantee (less s/h) on orders 

from MFJ ¢ Add $5.00 each s/h © FREE catalog 
MF] . . . making quality affordable 


220 MHz. 30 or 300 Watt stales Also 
reads relative field strength 1-170 MHz 
and SWR above 14 MHz. 41/2x2%4x3 in. 


MFJ Multiple DC Outlet 


MFJ-1112 
$2995 


New MFJ DC Power Outlet saves you 
space and money. Hook it to your 12 
VDC power supply and get 6 DC outlets 
for connecting your accessories. RF 
bypassing keeps RF out of power supply 
rom DC line outlet. 13/2x234x2'2 in. 
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upgrade...don't stop now! 
Continued from page 5 


and shorter wavelengths. 
But I don't want you to stop here. I 
WANT YOU TO UPGRADE! 


Here's What You Do 


If you are a Novice, your next step 
is Technician class. This only requires 
passing Element 3A, and all you need 
to do is to crack a single theory book. 
Of the 326 total questions in the Tech 
examination pool, you will have to 


and building your speed up to 5 wpm. 
Then sit in front of a team of three 
accredited volunteer examiners, and 
eam the “plus” rating to your Technician 
class license. This will open up 10 
meters, 15 meters, 40 meters, and 80 
meters to you. 

If you're already a Technician-Plus, 
you know the next upgrade—General 
class. This opens up all worldwide 
bands for voice and data communica- 
tions. Earning your General license 
simply requires increasing your code 
speed from 5 wpm to 13 wpm, pass- 


Photo B. No-code students can stop in 
at Gordo’s QTH (location) and try 6 meter DXing. 


answer 25 on your test. These are in 
multiple choice format, straight out of 
the book. You must score at least 75 
percent right to pass. 

If you have just passed the Technician 
no-code license test, your next step is 
to begin listening to the Morse code 


Unaaill 


ing Element 1B; and studying a sin- 
gle General class theory book con- 
taining 286 total questions, 25 of which 
will be on your multiple choice exam, 
Element 3B. Seventy-five percent is 
passing on the written exam. On your 
code test, seven correct responses out 


Antenna Mfg. Co. 
PO Box 4215BV 
Andover, MA 01810 
(508) 475-7831 


of 10 will usually get you through the 
13 wpm CW requirement. 

Make sure all of your written mate- 
rial has been updated through November 
1990. If you have older materials, the 
majority of this information remains 
unchanged—but why not start out with 
a fresh book, and know that everything 
you are studying is right up to date 
with what will be found on your upcom- 
ing exam? 

Good news on the Morse code tests! 
The American Radio Relay League, 
one of the country’s largest volunteer 
examination groups, now 
allows their examiners to 
make up their own code tests 
with a multiple choice option. 
Before, you either had to have 
one minute of perfect copy, 
or the correct answers to 10 
fill-in-the-blank questions. 


Multiple Choice 
is a Lot Easier! 


The WSYI-VEC system 
allowed their examiners to 
use multiple choice exams 
from the beginning. They 
also allowed their examin- 
ers to make up their own tests, 
and this is why WSYI exams 
have seemed “easier” than 
ARRL-type exams. 

It’s important to choose 
your VE examination team 
carefully, and to know what 
type of test they are going to 
administer to you. In upcom- 
ing issues of Radio Fun, we'll 
give you tips on finding the 
right test team for your par- 
ticular style of study 

So welcome aboard the 
excitement of amateur radio. 
You are joining half a mil- 
lion other Americans who have stud- 
ied hard and passed their amateur radio 
exams. You are also joining many mil- 
lions of amateur radio operators through- 
out the world who have studied hard 
and passed. Be proud of your call let- 
ters, but be thinking about your next 
upgrade, where you might have an 
opportunity to seek out even shorter 
call letters that illustrate you have 
achieved a higher grade license. 


The fastest way to become a 


Includes th 
Use your Personal Computer to 
stady all the tests! 


or ee. 
aunts Laces Suk 


eS 
~ j 
% % 
% 
® 
iy 
] 
m 
A 
* 
y 
A 
fe 
= 
M 
& 
me] 
« 
a 


Five Di 


Amaiee Radio 


License C8 


paler keytoard! : ‘fechsicia® 
wii any PIE 


e NEW NO-CODE VHF Lic 


-ENSE! 


ioketies EE all writ 


Photo C. Another way to study for the no-code license!! 


Each month I'l] cover those hidden 
secrets to successful examination pass- 
ing, so now is the time to go out and 
get your new study materials, and to 
set your goals for the next upgrade just 
around the corner. Welcome to ham 
radio, and welcome to your first issue 
of Radio Fun. 


NEXT MONTH: All about VE code 
tests. 


You may contact Gordon West WB6NOA 
at 2414 College Dr., Costa Mesa CA 
92626. FAX (714) 434-0666. 


Gordon West WB6NOA is the author of Radio Shack study ee inclnding books for Novice, Technic n, 
and General, plus code cassettes for Novice. 5 wpm and General 13 wpm speed-building. 


Transmitting Baluns “The BIG SIGNAL”® 


For over 20 years, preferred by Commercial, Military, Amateur, Scientific 
Experimenters and Operators. 

¢ W2AU™ Broadband Ferrite Core 
Transformer Baluns for Dipole and 
Beam uses. 

¢ Medium power (1000 watts RF) and X\ ‘ 
broadband operation ; 
* All Baluns can be manufactured to cus- 
tom specifications and power capabilities at 
various ratios. 

*W2DU™ (High Power) Non-transformer type sa 
baluns for higher power 1.8 -30 MHzand 20-300 MHz. Upto9000 WATTS 
* BNC, N type, or UHF Coaxial Connectors available. 

¢ These baluns can also be custom designed for internal insertion during 
antenna manufacture. 

* For more information, call or write for our Balun Flyer. 


You Cari hear Gordo regularly on 10 meters, 28.333 MHz, on most weekends in his weekend licensing seminars. 


License Bleneat 


Elementary theory an regul 


Element oe 
2 wees code test. 


Element 1A 


Novice _ 


Bee level theory and Element 3A 
regulations with VHF/UHF emphasis. 


Technician Plus 


+Novice 
Elements 


No-Code 
Element 2 
Element 3A 


Technician Elementary and beginner level 


theory and regulations. 


Inline™ coaxial relays are rugged, weather- 
, proof devices that can be mounted on virtually any 
surface, indoors or out. These relays may be 
mounted atop a pole, tower, mast, tree, or wherever 
the relay is used to switch between two or more 
antennas with the utmost efficiency while using 
only asingle coaxial cable to the transceiver. Our relays are available in one 
of two styles Wired or Wireless. The Wireless style uses a separate coupler 
module installed near the radio. The coupler combines the RF signal and 
the relay energizing voltage to allow the coaxial cable to carry both signals 
simultaneously yet independently. The remote relay has a built-in coupler 
that separates the RF signal from the energizing voltage permitting the relay 
to transfer its contacts when the energizing voltage is injected into the 
coupler. This permits existing systems to be expanded with little modifi- 
cation. For more information, call or write for Catalog #IN84. 


_ General theory and regulations with emphasis 
_ on General Class operating ee os HE hse a 
13 wpm code test. 


Element 3B 


Element 1B - 


Advanced Element 4A ~ Intermediate theory and i ond tegulaion® 
Element 4B 


Element 1C 


Extra 


Specialized theory and VEC oo : 
20 wpm code test. . 


Topics covered consist of: Commission’ $ rules, operating procedures, radio wave © propagation, amateur radio 
practices, electrical Pemewies circuit eee soe circuits, ee and emissions, and antennas and feed- 
lines, 
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| Get The Best 


| Advanced Digital Modes -- Software Announcement -- for PK-88, PK-232 tnc - and - MS-DOS computers 


Compare PktGOLD to any other 


other tnc program. We’re waiting... 


We are counting on it, on your willingness 
to research the options. If you do, we think 
you will want the reliable, user friendly and 
advanced features available in PktGOLD. 
We challenge you to compare it to ANY 
other program, ask users, or better, buy 
PktGOLD and find out for yourself. 


Look for Host Mode 


If you are shopping for a tnc, no doubt 
you'll be told about all the modes it 
supports, and an array of great features. 
What they don’t have is powerful user 
software. Why? Because the tnc ROM code 
lacks a major and important ingredient: A 
complete Host Mode. This does not seem 
like a limitation until you begin talking to 
PktGOLD users and find out what they can 
| do that you cannot. 


PktGOLD is visibly better 

With PktGOLD, you can SEE what is 
happening. You will KNOW who else is on 
the air, you will know WHY you are not 
getting through. Or why other stations are 
having trouble. You can see what the others 
cannot see. Have multiple sessions going, 
it’s easy. Transfer a file, cut/paste text, 
print, execute a DOS command, shell out 
for a while, edit a message. It’s all there. 


In AMTOR (a PK-232 mode) you have on 
| the screen information about phasing, 
idling, sending, receiving. You'll KNOW 
what is going on at all times. Switching 
modes on the PK-232 is easy. You can run 
BAUDOT, ASCII, MORSE, NAVTEX, 
TDM, SIAM, and the maildrops directly. 


On-line HELP System 


Getting started in any new technology 
involves lots of buzzwords and _ basic 
information. Push [F1] and get the 
information you need. You'll find help on 
setting up the tnc, wiring and setting audio 
levels. You'll learn what parameters are 
used in each mode, and what they do. If you 
need information on how to operate 
PktGOLD, just hit the [F1] key for help. 


MultiSession Support 

Packet Radio allows many simultaneous 
"sessions" on the same _ frequency. 
PktGOLD doesn’t just allow 10 sessions, it 
supports them, without confusion. People 
say multiconnects is confusing? With 
PktGOLD it is simple. 


_| Conference Mode 


| Not only can you have multiple sessions, 


| youcan have one or more conferences going 
| with stations all discussing something of 


mutual interest. For nets, emergencies, or 
just discussion, conference mode is great, 
and a snap to setup. 


Network View Screen 

Here you are, connected to a Packet BBS 
asking yourself "What’s going on?" or "Is 
the channel busy?" Now you can_ be 
capturing network activity continuously, 
and display it whenever you wish or on a 
split screen. Monitoring while connected is 
helpful, and automatic. 


File Transfers: Binary/Text 

Do you have a datafile of the local club 
members, or a .com or .exe program you 
want to send (or retrieve)? It’s easy with 
PktGOLD. And you can keep QSOing on 
the SAME connect while you are 
transferring a file. It even tells you the 
effective baud rate, and time left. 


Name and Callsign 

How often have you said to yourself "Gee, I 
remember this call, but forgot the name 
and QTH?" or worse, you don’t even 
remember the callsign! PktGOLD has a 
QSL file that allows you to save names and 
other information. It’s there on the screen 
while you are in QSO. A great help indeed. 


Maildrop Support 

Access to the maildrop is easy. It’s just 
another session screen. You can send, read, 
delete, edit mail, even cut and paste to and 
from the maildrop. 


Brag Files 

Create descriptive files about your station, 
or anything of interest. You are not limited 
to just 10 files, with PktGOLD you ask for 
a list of .BRG files, and they come up, 
sorted for you, and all you do is move the 
cursor to the one you want to send, and 
voila, you send it. 


Cut/Paste 

You can retrieve an ARRL bulletin on 
RTTY (if you have the PK232), then switch 
to VHF packet, CUT the text to your 
clipboard, edit it (if you wish), then paste it 
into a message on your maildrop, or into a 
local BBS. Cut/Paste can be used to send 
text to other Packet sessions, or to handle 
text between modes, or to and from disk or 
to the printer. A very powerful feature. 


Printer Support 

Print from any screen. New text, all text, to 
a printer or toa print file for later printing. 
Great for emergency work, or any other 
event when hard copy is needed. 


Saves QSO text 


You can save session text automatically by 
callsign, and for only certain callsigns, all 
stations, or none. Your choice. When saved 
by callsign, it is easy to review ongoing 
QSOs, just bring up the callsign.txt for the 
station, and see each qso, the date and time 
when it started, and ended, and the text. 


NET/ROM Intelligence 


On Packet, give PktGOLD a set of nodes 
separated by the "or bar" (|) and it will do 
all the sequential connects automatically. 


Quick Connects 
Add stations to a list, and you can start 
packet or AMTOR connects easily. 


More Features 

Use only those features you need. The rest 
are there when you are ready. Like setting 
monitor modes (43/50) or colors, changing 
startup options, and more. It’s all there. 


What should you do next? 

Ask one of our PktGOLD users. They will 
tell you. Or better, call or write today to 
order a copy of PktGOLD. Don’t miss out. 


To Order PktGOLD 


Program & Docs .... 59.95 
Shipping/Handling ... 5.00 
Sales Tax 


Expiration Date: 
Phone: 
Callsign: 

Ship to: 


Systems Desig 
Post Office Box 6418 
Laguna Niguel, CA 92607-6418 
Phone: (714) 496-6639 


frastercard | 


| VISA 


10m Vertical Dipole 


Work DX the easy way. 


by Joseph M. Plesich W8DYF 


If you want a simple, easy-to-con- 
struct, yet effective 10 meter antenna, 
this dipole could be just the one for 
you. The vertical dipole type of anten- 
na is great for local and mobile con- 
tacts, and has a low angle of radiation 
for working DX (long distance) sta- 
tions. One of its best features is its 
ability to perform well without a zil- 
lion radials (wires or rods extending 


dowel into both pieces of the conduit, 
leaving a gap of about an inch between 
the two pieces of conduit. 

Drill holes through the conduit and 
fasten the conduit to the dowel with 
screws. Connect the coax (I used 50 
ohm RG-8X) to the conduit. The cen- 
ter conductor goes to one side, and the 
shield goes to the other side. 

I put some COAX-SEAL around 


bolts to an 8- to 12-foot long 1 x 3 or 
2 x 4. Now it’s ready to erect. I just 
nailed mine to the comer of my garage. 

If possible, run the coax away from 
the antenna at a right angle. 


Performance 


After mounting the antenna and run- 
ning the coax into the shack, I fired 
up my Yaesu FT-757 and checked 


Photo A. There is a 1" gap between the two pieces of conduit. The coax leads are wound around 
the screws in the conduit. The antenna is fastened to the wood mast with U-bolts. 


outward from the bottom of the anten- 
na, for grounding). The cost is less 
than ten dollars, and you can build it 
and get it working in an evening. 


Construction 


Refer to the drawings and photos. 
Cut two pieces of 10-foot conduit to 
8-foot 2-inch lengths. Insert the 5/8" 


TEXAS 


BUGCATCHER 


HF Mobile Antenna System 


e@ Hi Q air-wound coils 


the coax to prevent water from getting 
inside the coax. Then I wrapped the 
connection with electrical tape. Also, 
to keep water from getting inside the 
antenna from above, I put a plastic cap 
(of the type you can buy for crutches 
and chairs) on the top and taped it 
down. 

Next, fasten the antenna with U- 


THE 
GREAT 


MOBILE 


PEAR 
COMET 


CPR-5800 


@ Minimum SWR—excellent perfor- 


mance on all HF bands 


e Easy assembly to meet almost any 


configuration 


@ Fits standard 3/8-24 SAE mounts 
e Various length base masts & whips 


available 


Henry Allen WB5TYD 


Dual-Bander 146/446MHz 
Gold plated center conductor 
for excellent electrical 
efficiency! 


Wave Length: 146MHz 7/8 Wave 
446MHz 5/8 Wx3 


214-388-4724 8 am—4 pm weekdays 
214-527-4163 evenings & weekends 


Send for free brochure! 


GLA Systems 
PO Box 425 
Caddo Mills, TX 75005 


See us in Dayton at Booth 636 
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Gain: 146MHz 5.0dB 
446MHz 7.6dB 


Impedance: 50 ohms 
VSWR: 1.5:1 or less 
Max. Power: 120 watts 
Length: 5’ 
Connector: UHF 


the SWR. Here are the results: 1:1 at 
28.1 MHz; 1:2 at 28.5 MHz; 1:5 at 
29.0 MHz; and 1:7 at 29.5 MHz. 

Since the SWR was very good, I 
decided to see what I could work. I 
built this antenna in July, during the 
summer doldrums on 10 meters. 
Nevertheless, during rather poor con- 
ditions, my first contact was with an 
LU in Argentina, and my second con- 
tact was with an HK in Columbia. In 
the next few days, I also had no trou- 
ble working stations in the Southwest 
and on the West Coast. 

This may not be the prettiest anten- 
na, but it is cheap, sturdy, easy-to- 
build, and it works. And it’s great fun 
to work someone across the country 
or in the next continent with a simple 
little antenna you have built for just a 
few bucks. Enjoy! 


Joseph M. Plesich W8DYF, 173 
Brockton Rd., Steubenville OH 43952. 


Materials List 
ea pieces of 10-foot long elec. : 
trical conduit 


od piece of 5/8" wood dowel, 3 
feetiong — 


2 U-bolts 


1 plastic chair/crutch tip or Cap 


1 piece of wood for mast, 1 x 3 
or2x4,8tol2feetlong 


Misc.: tape, Coax-Seal, coax to 
reach your shack. es 


}*—— CHAIR FOOT OR CRUTCH TIP, TAPE ON 
TOP OF CONDUIT. 


1/2" ELECTRICAL CONDUIT 


PIECE OF I" x 3" 1"x4" 2"x4" ETC. 


"u" BOLTS 


Figure. Construction details of the 10 meter vertical dipole. 


ies r lam’, 


Photo B. The 10 meter vertical dipole, mounted to the corner 
of my garage. A quarter-wave 20 meter vertical, in the center 
of the roof, works fine with 6 radials. 


FANTASTIC 2M FM TRANSCEIVER 


SYNTHESIZED—NO CRYSTALS TO BUY! 
$249500 


Ramsey breaks the price barrier on 2 meter rigs! Here's the ideal 
rig for field days, hamfests, vacations, second cars and packet (it 
even has dedicated packet connections). Six expandable diode- 
programmed channels, 5W RF output, sensitive dual conversion 
receiver and EASY assembly. Why pay more for a secondhand 
old rig when you can make your own for less. Have some fun with 
your own truly AMERICAN-MADE FM rig! This kit comes com- 
plete except for the case, mike and speaker—ICOM or equal 
speaker-mikes plug right in. Add our own beautiful case set for a 
professional factory look. 


SYNTHESIZED 
SIGNAL GENERATOR 

Finally, a low-cost lab quality signal generator—a true 
alternative to the $7,000 generators. The RSG-10 is a 
hard working, but easy to use generator ideal for the lab 
as well as for production test. Lease it for less than $3.00 a 
day. Features ¢100 kHz to 999 MHz ®100 Hz resolution to 
500 MHz, 200 Hz above *— 130 to + 10 dBm output range 
°0.1 dB output resolution ¢AM and FM modulation *20 
programmable memories *Output selection in volts, dB, 
dBm with instant conversion between units RF output 
reverse power protected *LED display of all parame- 
ters—no analog guesswork! 


2 WAY RADIO 
SERVICE MONITOR 


COM-3, the world’s most popular low-cost service moni- 
tor. For shops big or small, the COM-3 delivers advanced 
capabilities for a fantatic price—and our new lease pro- 
gram allows you to own a COM-3 for less than $3.00 a day. 
Features Direct entry keyboard with programmable 
memory *Audio & transmitter frequency counter LED bar 
graph frequency/error deviation display °0.1-10.000 pV 
output levels eHigh receive sensitivity, less than 5 pV 
© 100 kHz to 999.9995 MHz Continuous frequency cover- 
age Transmit protection, up to 100 watts *CTS tone 
encoder, 1 kHz and external modulation. 


FREQUENCY COUNTERS 


CT-70 7 DIGIT 525 MHz CT-90 SDIGITGOOMHz2 CT-125 9 DIGIT 1.2 GHz 


$129°% 


2M & 220 BOOSTER AMP 

Here’s a great booster for any 2 meter or 220 MHz hand-held unit. 
These power boosters deliver over 30 watts of output, allowing you to 
hit the repeater’s full quieting while the low noise preamp remarkably 
improves reception. Ramsey Electronics has sold thousands of 2 meter 
amp kits, but now we offer completely wired and tested 2 meter, as well 
as 220 MHz, units. Both have all the features of the high-priced boost- 
ers at a fraction of the cost. 

PA-10 2 MTR POWER BOOSTER (10 X power gain) 

Fully wired & tested 

PA-20 220 MHz POWER BOOSTER (8 X power gain) 

Fully wired & tested 
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Ramsey Electronics has been manufacturing elec- 
tronic test gear for over 10 years and is recognized for 
its lab quality products at breakthrough prices. All of 
Our counters carry a full one-year warranty on parts 


ACCESSORIES FOR COUNTERS 


and labor. We take great pride in being the largest 
manufacturer of low-cost counters in the entire 
U.S.A. Compare specifications. Our counters are full- 
featured, from audio to UHF, with FET high 
impedance input, proper wave shaping circuitry, and 
durable high quality epoxy glass plated-thru PC 
board construction. All units are 100% manufactured 
in the U.S.A. All counters feature 1.0 ppm accuracy. 


Telescopic ship antenna—BNC plug, WA-10 ....... $11.95 


High impedance probe, light loading, HP-1. . 
Low-pass probe, audio use, LP-1 . 

Direct probe, general purpose use, DC-1 ..... 
Tilt bail, elevates counter for easy viewing, TB-70 . 
Rechargeable internal battery pack, BP-4 

CT-90 oven timebase, 0.1 ppm accuracy, OV-1 ... 


ALL COUNTERS ARE FULLY WIRED & TESTED 
7 


CT-70 20 Hz-550 MHz 


CT-90 10 Hz-600 MHz 


CT-125 


10 Hz-1.25 GHz 


CT-250 10 Hz-2.5 GHz 
typically 3.0 GHz 


SPEED RADAR 


$89.95 

§ ' complete kit 
S6-7 

New low-cost microwave Doppler 

tadar kit ‘‘clocks"’ cars, planes, boats, 

horses, bikes or any large moving ob- 

ject. Operates at 2.6 GHz with up to 

1/4 mile range. LED digital readout 

displays speed in miles per hour, kilo- 

meters per hour or feet per second! 

Earphone output allows for listening to 

actual doppler shift. Uses two 1-lb cof- 

fee cans for antenna (not included) 

and runs on 12 VDC. Easy to build— 

all microwave circuitry is PC stripline. 

} Kit includes delivery. ABS plastic case 
with speedy graphics for a profession- 

|al look. A very useful and full-of-fun kit. 


<25mV to 50 MHz 
<15 mV to 500 MHz 
< 100 mV to 1 GHz 


< 25 mV to 50 MHz 
<10 mV to 1 GHz 
<50 mV to 2.5 GHz 


BROADBAND 
PREAMP 


Boost those weak signals to your 
scanner, TV, shortwave radio or fre- 
quency counter. Flat 25 dB gain, 1 to 
1000 MHz. 3dB NF. BNC connectors. 
Runs on 12 VDC or 110 VAC. 
PR-2, wired, includes AC adapter 
Pe . $59.95 


2M POWER AMP 


Easy to build power amp has 8 times 
power gain, 1W in, 8W out, 2W in, 
16W out, 5W is for 40W out. Same 
amp as featured in many ham mag- 
azine articles. Complete with all 
parts, less case and T-R relay. 

PA-1, 40W pwr amp kit $29.95 

TR-1, RF sensed T-R relay kit $8.95 


$189.95 
1 Hz, 10 Hz, 100 Hz $139.95 


<10 mV to 150 MHz 0.1 Hz, 10 Hz, 100 Hz $169.95 
< 150 mV to 600 MHz 
uae 0.1 Hz, 1 Hz, 10 Hz $189.95 


page 0.1 Hz, 1 Hz, 10 Hz $239.95 
PS10B 10 MHz-1.5 GHz, <50mvV Convert your existing counter $89.95 
Prescaler divide by 1000 to 1.5 GHz 


FM WIRELESS 
MIKE KITS 


Pick the unit that's right for you. All 
units transmit stable signal in 88- 
108 MHz FM band up'to 300’ except 
for hi power FM-4 that goes up to 2 
mile. 

FM-1, basic unit ..... Re oho] 

FM-2, as above but with added mike 
preamp 4 $7.95 

FM-4, long range, high power with 
very sensitive audio section, picks 
up voices 10’ away $14.95 

FM-3, complete unit includes case, 
battery, switch, antenna, and built-in 
condensor mike. Excellent fidelity, 
very small, kit : $16.95 

FM-3WT, as above, but fully wired 
and tested . $19.95 

SMC, miniature sensitive mike car- 
tridge for FM-1, 2, 4 $ 2.95 


MICROWAVE 

INTRUSION ALARM 

A real microwave Doppler 
sensor that will detect a hu- 
man as far as 10 feet away. 
Operates on 1.3 GHz, and is 
not affected by heat, light, or 
vibrations. Drives up to 100 
MA output, normally open or 
closed, runs on 12 VDC. 


MUSIC MACHINE 

Neat kit that will produce 25 differ- 
ent classical and popular tunes, 
plus 3 doorchime sounds. Lots of 
fun for doorbells, shop, or store en- 
trances, car horn, music boxes, etc. 
Runs on 9V battery or wall trans- 
former. Excellent speaker volume 
and adjustable tempo and pitch. 
Add our case set for a handsome 


PACKET RADIO 
Commodore C64/128 packet 
radio interface. Uses famous 
German Digicom software. Fea- 
tures EXAR IC chip set for reli- 
able operation—runs HF or 
VHF tones. Includes FREE disk 
software. PC board, all neces- 
Sary parts and full documenta- 
tion. 


LO NOISE PREAMPS 

Make that reciever come 
ALIVE! Small size for easy 
installation with Hi-Q tuned 
input for peak performance. 
Excellent gain and noise fig- 
ure—guaranteed to improve 
reception! Specify band: 


2M—PR-10, 220 MHz—PR- 


20, 440 MHz—PR-40. 


Complete kit MD-3 $16.95 


TONE DECODER 

A complete tone decoder 
ona single PC board. Fea- 
tures: 400-5000 Hz ad- 
justable range via 20-turn 
pot, voltage regulation, 567 
IC. Useful for touch-tone 
burst detection, FSK, etc. 
Can also be used as a sta- 
ble tone encoder. Runs on 
5 to 12 volts. 


Complete kit, TD-1 $5.95 


COLOR ORGAN 
See music come 
alive! 3 different lights 
flicker with music. 
One light each for 
high, mid-range, and 
lows. Each individual- 
ly adjustable and 
drives up to 300 W. 
Runs on 110 VAC. 
ML-1 kit : 


finished look. 
Complete kit, MM-5 


Complete kit, PC-1 


$24.95 


Case + knob set,CMM-5 . $12.95 


VOICE ACTIVATED 
SWITCH 

Voice activated 
switch kit provides 
switched output with 
current capability up 
to 100 mA. Can drive 
relays, lights, LED, or 
even a tape recorder 
motor. Runs on 9 
VDC. 


VS-1 kit. ... $6.95 


LIGHT BEAM 
COMMUNICATORS 
Transmits audio over 
infrared beam up to 
30’—use simple lens- 
es to go up to % mile! 
Hum free, uses 30 kHz 
carrier. Great for wire- 
less earphones or un- 
detectable ‘'bug.”’ 
Transmitter + receiv- 
erset, LB56.. $19.95 


TELEPHONE 
TRANSMITTER 
Mini-sized with profes- 
sional performance. 
Self-powered from 
phone line, transmits 
in FM broadcast band 
up to % mile. Installs 
easily anywhere on 
phone line or inside 
phone! 

PB-1 kit 


FM RADIO 
Full-fledged superhet, 
microvolt sensitivity, 
IC detector and 10.7 
MHz IF. Tunes Std. 
FM broadcast band as 
well as large portions 
on each end. Ideal for 
bug’ receiver, hob- 
by experiments or 
even as FM radio! 
FR-1 kit $14.95 


$49.95 


TICKLE STIK 

A shocking kit! Blink- 
ing LED attracts vic- 
tims to pick up inno- 
cent-looking can— 
you watch the fun! Ide- 
al for office desks, 
Parties, nosey know-it- 
alls! 

TS-4 kit 


SUPER SLEUTH 

A super sensitive am- 
plifier which will pick 
up a pin drop at 15 
feet! Great for moni- 
toring baby’s room or 
as general purpose 
amplifier. Full 2W rms 
output. Runs on 6 to 
15 volts, uses 8-45 
ohm speaker. 


BN-9 kit $5.95 


Each kit 


. $17.95 


TV TRANSMITTER 
Transmit your VCR or 
TV camera throughout 
your house. Stable 
quality signal, tunable 
Ch 4-6. Accepts stan- 
dard video and audio 
inputs. 

Complete kit, 


JM-7 .... $14.95 


BROADBAND 
PREAMP 

Very popular sensitive 
all-purpose preamp, 
ideal for scanner, 
TVs, VHF/UHF rigs, 
counters. Lo noise, 20 
dB gain, 100 kHz-1 
GHz, 9V-12 VDC op- 
eration. 


SA-7 kit...... $14.95 


20, 30, 40, 80M 
CW TRANSMITTERS 


Join the fun on QRP! Thousands of these mini-rigs have 
been sold and tons of DX contacts have been made. 
Imagine working Eastern Europe with a $30 transmit- 
ter—that’s ham radio at its best! These CW rigs are ideal 
mates to the receivers at right. They have two-position 
variable crystal control (one popular QRP XTAL includ- 
ed), one watt output and built-in antenna switch. Runs on 
12VDC. Add our matching case and knob set for a hand- 
some finished look. 
Your choice of bands : 
(Specify band: QRP-20, 30, 40 or 80) 
Matching case & knob set, CORP 


E-Z KEY CMOS KEYER 


Send perfect CW within an hour of receiving this kit! 
Easy-to-build kit has sidetone oscillator, speed control 
and keys most any transmitter. Runs for months on a 9V 
battery. 28-page manual gives ideas on making your 
own key for extra savings. Add our matching case set 
for complete station look. 

CW-7 kit Skis 
Matching case knob set, CCW 


ACTIVE ANTENNA 


Cramped for space? Get longwire performance with 
this desktop antenna. Properly designed unit has dual 
HF and VHF circuitry and built-in whip antenna, as well 
as external jack. RF gain control and 9V operation 
makes unit ideal for SWLs, traveling hams or scanner 
buffs who need hotter reception. The matching case 
and knob set gives the unit a hundred dollar look! 

AA-7 Kit $24.95 
Matching case & knob set, CAA $12.95 


SPEECH SCRAMBLER 


Communicate in total privacy over phone or radio. Kit 
features full duplex operation using frequency inver- 
sion. Both mike and speaker or line in/out connections. 
Easy hookup to any radio, and telephone use requires 
no direct connection! Easy to build 2 IC circuit. Can also 
be used to descramble many 2-way radio signals. Fin- 
ish your kit off with the handsome case & knob set. 

SS-7 kit ; 
Matching case & knob set, CSS $12.95 


SHORTWAVE RECEIVER 


$29.95 


$24.95 
$12.95 


$29.95 


Fantastic receiver that captures the world with just a 
12” antenna! Can receive any 2 MHz portion from 4-11 
MHz. True superhet has smooth varactor tuning, AGC, 
RF gain control, plenty of speaker volume and runs ona 
QV battery. Fascinating Scout, school or club project 
provides hours of fun for even the most serious DXer. 
For the car, consider our shortwave converter. Two 
switchable bands (in 3-22 MHz range), each 1 MHz 
wide—tunable on your car radio dial. Add some interest 
to your drive home! 

Shortwave receiver kit, SRI 

Shortwave converter kit, SCI 

Matching case set for SRI, CSR 

Matching case set for SCI,CSC 


TERMS: Satisfaction guaranteed. examine for 10 
days. If not pleased. return in original form for re- 
fund. *Add 7°o (up to a maximum of $10) for ship- 
ping. handling and insurance. *For foreign orders 
add 15°o for surface mail. «COD (USA only). add 
$4.50. *Orders under $20. add $3.00. «NY resi- 
dents. add 7°o sales tax, °90-day parts warranty 
onaitts, ¢1-year parts & labor warranty on wired 
units 


20, 30, 40, 80M 
All Mode RECEIVERS 


Build your own mini ham station. Sensitive all-mode 
AM, CW, SSB receivers use direct conversion design 
with NE602 IC as featured in QST and ARRL hand- 
books. Very sensitive varactor tuned over entire band. 
Plenty of speaker volume. Runs on 9V battery. Very 
EASY to build, lots of fun and educational—ideal for 
beginner or old pro, New 30-page manual. Add the case 
set for well-fitted professional look. 
Your choice of bands 

(Specify band: HR-20, HR-30, HR-40, HR-80) 
Matching case & knob set, CHR 


2,6, 10 MTR, 220 
FM RECEIVERS 


Keep an ear on the local repeater gang, monitor the cops, 
check out the weather or just plain listen around. These 
sensitive superhet receivers are just the ticket. They tune 
any 5 MHz portion of the band and have smooth varactor 
tuning, dual conversion with ceramic IF filters, AFC, ad- 
justable squelch and plenty of speaker volume. Runs on 
9V battery and performance that rivals the big rigs! Fora 
complete finished pro look, add our matching case and 
knob set with screened graphics. 
FM communications receiver kit $29.95 
Specify band: FR 146 (2m), FR6 (6m), FR10 (10m), FR- 
220 (220 MHz) 
Matching case & knob set, CFR 


FM STEREO TRANSMITTER 
j 


STEREO 


Run your own stereo FM station! Transmit a stable signal 
in the standard FM broadcast band throughout the house, 
dorm or neighborhood. Connects easily to line outputs on 
CD player, tape decks, etc. Runs on 9V battery, has 
internal whip antenna and external antenna jack. Add our 
case set for a ‘‘station”’ look! 

FM-10 kit 

Matching case set, CFM . Ree ks 


AIRCRAFT RCVR 


ee 


.. $12.95 


j 


$29.95 
5. $12.95 


Hear exciting aircraft communications—pick up planes 
up to 100 miles away! Receives 110-136 MHz AM air 
band, smooth varactor tuning superhet with AGC, ce- 
ramic filter, adjustable squelch, excellent sensitivity and 
lots of speaker volume. Runs on 9V battery. Great for air 
shows or just hanging around the airport! New 30-page 
manual details pilot talk, too. Add case set for ‘‘pro”’ 
look. 

AR-1 kit . 


oe inci $24.95 
Matching case set, CAR 


PHONE ORDERS CALL 
716-924-4560 


FAX 716-924-4555 


RAMSEY ELECTRONICS, INC. 793 Canning Parkway, Victor, NY 14564 


Custom-Made 
Project Boxes 


The easy way to build your own enclosures. 


by David Pelaez AH2AR/8 


Looking for some simple ways to 
construct RF-tight enclosures for elec- 
tronic projects? The solution may be 
right around the corner at your local 
hobby or surplus store. Simple tech- 
niques in constructing enclosures and 


sided printed circuit (PC) board, have 
proven to be easy solutions to what 
may initially appear to be complex 
problems. 

Using these techniques is certainly 
not an original idea. The first person 


two techniques I describe in this arti- 
cle are tried and true, and offer an alter- 
native solution in packaging home- 
brew electronic circuits. First P'll explain 
how to design RF-tight compartments, 
then I’Il show you how to use double- 


cuits in transmitters and 
receivers, is sometimes 
necessary. Many micro- 
processor-based circuits 
end up being a source 
of RF interference if you 
don’t shield them. You 
can use copper or brass 
flashing as shielding, 
cutting it to the right 
shape and size with a 
stout pair of sewing scis- 
sors or tin snips. Tin 
snips might be too clum- 
sy for smaller compart- 
ments. 

To get professional 
results, draw a box tem- 
plate on some quarter- 
inch ruled drafting paper. 
After cutting out the 
template, lay it on top 
of the copper or brass 
flashing. With a pen or 
small permanent mark- 
er, draw the overlay onto 
the flashing. Now you 
might want to mark and 
drill feed-through capac- 


Photo B. You only need a few tools and supplies. 


the four corners of the compartment. 
Apply rosin core solder in the interi- 
or seams to finish the compartment. 


itor holes or shielded line access holes. 
Cut out the flashing, using a ruler 
to ensure an even 90 degree bend on 


Photo A. The first step in making your own shielding or project box is to make a template. 


shielded compartments can help 
immensely in the quality, performance, 
and aesthetics of a completed project. 
Two different kinds of construction 
techniques, one using copper or brass 
flashing, and the other using double- 


(Photos by the author.) 


to come up with it probably had 
an overabundance of double-sided 
PC board. Or maybe it was some- 
one who needed a project box on 
a Saturday night, and the local Radio 
Shack wasn’t open. Regardless, the 


sided PC boards to construct project 
boxes. 
Flashing as RF-shielding 


RF (radio frequency) isolation 
between stages, and for the tuned cir- 


Photo C. Jason NSNDQ mans the soldering gun. 


By soldering the access holes, exposed 
shielded line and feed-through capac- 
itors, and closing the compartment by 
solder-tacking it on another piece of 
cut flashing, you have created a near 
RF-tight enclosure. 


Using PC Boards 


This second method creates a larg- 
er, more sturdy enclosure that you can 
use as a chassis or project box. Your 
box design is only limited by your 
imagination. I have seen very few peo- 
ple using this creative building tech- 
nique in home-brew projects, yet the 
beauty of it is that you’re not limiting 
yourself to what’s commercially avail- 
able. 

Also, commercial boxes can cost 
upwards of $40 or more, while you 
can often find PC board material at 
bargain-basement prices. I’ve found 
rather large sheets of the stuff at 
4 | hamfest fleamarkets for one or two 
— dollars a sheet. A single sheet can pro- 
* Extented Frequency Coverage. duce three or more enclosures, depend- 
* Cross Band Repeater Mods. ing on the size of box you need, of 
* Detailed Drawings Included. course. 

* Sold in Radio stores Everywhere. Using readily available PC boards 

$19.95 and a soldering iron, you don’t need 

A np che sheet metal tools. Also, drilling the 

Visa. MC,Amer X mounting holes with a dremel or elec- 

OW, O. Box 1848 tric hand drill is a breeze. And the en- 
Burbank, CA 91507 

(818) 843-4080 


3rd Edition 


Over 150 Modifications 


| 


| Number 3 


Radio / Tech 
Modifications 


$19.95 


Dedicated to Keeping Amateur Radio in Space! 

AMSAT — The Radio Amateur Satellite Corporation is an 
organization of Radio Amateurs who design, build and 
launch satellites for use by Radio Amateurs around the world. 

Your new Amateur Radio License will be your ticket to a whole world of 
exciting opportunities. Why not expand your horizons even further by becoming 
a member of AMSAT and participating in space aged Amateur Radio? 


Join the Excitement! Join the Fun! Join AMSAT! 
Yearly Membership dues: $30 U.S., $36 Canada/Mexico, $45 Elsewhere JOIN NOW! 
Call 


Q Modifications for: 


aa8e Alinco 


Kenwood 
Yaesu 
CB's 
Scanners 
Others 


ICOM 
es 


Name 


$15 of membership dues ves 


Address 


goes toward a subscription 
to The AMSAT Journal 


City Zip 


Post Office Box 27, Washington, DC 20044 
Telephone 301-589-6062 Fax 301-608-3410 


tire surface area, interior and exterior, 
is a potential grounding point for 
component/circuit board placement. 


, 
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roperly | Bpastructed: PE pont 
losures can Tival store-bought 


lot everyone has access to a band 
.... Yes! PC board can be cut on 
band saw if you take the right pre- 
autions. You can also use a vise and 
hacks: aw, which is how I do it, though 
a slow and somewhat tedious 
SS. Using some small blocks of 
wood as vise pads and a metal straight- 
edge fe as. a guide, a little elbow grease 


t out, a light dressing with some wet- 
-dry type sandpaper will smooth off 
e rough edges. 

Even in this time of integrated cir- 
cuits (ICs), CMOS (complementary 
metal-oxide semi-conductor) devices, 
and surface mount technology, a large 
soldering gun can come in handy. In 
this case, you need one to solder the 
terior seams of your project box 


1 can use masking tape to keep the 
am board in place. Then tack-sol- 


nst the 90 degree step and tack- 
solder this side in two places also. 
_ All soldering is done in the interior of 
the box. 

~ Once you have at least three sur- 
faces tack-soldered together, you can 
use masking tape to position the rest 
ue the sides. You will find that the box 
et can be gently aligned by a little out- 
ward pressure, so it’s possible to true 
up the sides before running an unbro- 
ken bead of solder down the interior 


To get a good, solid, unbroken bead 
of solder to bond to the interior adja- 
cent surfaces, a large soldering iron is 


_ Now you’ve made a project box 
ith one open end. 
As noted, holes are easily drilled. 
To enlarge holes, a conical-shaped 
chassis reamer from Radio Shack 
orks well. I have also found that the 
chain files for chain saws are excel- 
lent for enlarging and shaping chassis 
holes in double-sided PC board. Flat 
files are handy for custom-sizing mount- 
ig holes. 
Once the sides have been soldered 
and the holes drilled, you can prep 
the outside surface by spray-paint- 
_ ing an undercoat primer and an addi- 
onal coat or two of metallic silver 
gray spray paint. If you use trans- 
r lettering on the project box, apply 
several coats of clear enamel spray 
paint over them to set them per- 
m 1ently and prevent chipping or 


g. 
~ You can make a lid by first cutting 
PC board to the exact size of the open 
top, then bordering the piece with a 
/2 inch thick ledge of the same mate- 
rial. This “‘cap”’ will fit over the sides 
the project box. You can drill four 
screw holes through the ledge 
eee box. Once you’ve made 
; ns f 


Bo 


the lid then becomes Photo D. 


the base of the project Just the 

box. right size! 
Home-brew enclo- 

sures and compartments 


are easy and practical to make. Youcan 
do it with even the most rudimentary 
tools. Imagine what would have hap- 
pened if the ancient Egyptians had 
access to a Weller soldering iron 
and several hundred thousand cubits 
of double-sided printed circuit or 

RF 


David Pelaez AH2ARI8, 4872 Trailside 
Ct., Huber Heights, OH 45424. 


ASTRON 


CORPORATION 


MODEL VS-50M 


RS-L SERIES 


RM SERIES 
RS-A SERIES 


MODEL RM-35M 


MODEL RS-7A 


MODEL VS-35M 


AS-S SERIES 


MODEL RS-125 


9 Autry 
Irvine, CA 92718 
(714) 458-7277 


Repeater Directory 


Next September 1991, the Via 
Oz Press in Tampa, Florida, will 
be publishing an interstate repeater 
directory. The directory will list 
amateur repeaters by mile markers 
or interstate highways. This will 
be handy for traveling hams! You 
may also obtain a map of repeaters 
in a specified area. For more infor- 
mation, you can write Robert 
Osband N4SCY, P.O. Box 23214, 
Tampa FL 33623-3214; call at (813) 
265-5749; or send a message via 
packet at N4SCY @ K@ZXF.FL. 


*|CS—Intermittent Communication Service (50% Duty Cycle 5min. on 5 min. off) 


ASTRON POWER SUPPLIES 


e HEAVY DUTY ¢ HIGH QUALITY ¢ RUGGED ¢ RELIABLE 


SPECIAL FEATURES 

¢ SOLID STATE ELECTRONICALLY REGULATED 

e FOLD-BACK CURRENT LIMITING Protects Power Supply 
from excessive current & continuous shorted output 

e CROWBAR OVER VOLTAGE PROTECTION on all Models 
except RS-3A, RS-4A, RS-5A, RS-4L, RS-5L 


@ MAINTAIN REGULATION & LOW RIPPLE at low line input 


Voltage 
e HEAVY DUTY HEAT SINK @ CHASSIS MOUNT FUSE 
e THREE CONDUCTOR POWER CORD except for RS-3A 
© ONE YEAR WARRANTY ¢ MADE IN U.S.A. 


Colors Continuous 
MODEL Gray Black Duty (Amps) 


¢ LOW PROFILE POWER SUPPLY 
SL-11A ° e 7 


Continuous 


MODEL Duty (Amps) 


RS-4L 3 
RS-5L 4 
19” RACK MOUNT POWER SUPPLIES 


Continuous 
MODEL Duty (Amps) 
RM-12A 9 
RM-35A 25 
RM-50A 37 
RM-60A 50 

° Separate Volt and Amp Meters 

RM-12M 9 
RM-35M 25 
RM-50M 37 
RM-60M 50 


Colors Continuous 

MODEL Gray — Black Duty (Amps) 
RS-3A . 2.5 
RS-4A ° ° 3 
RS-5A ° 4 
RS-7A ° e 5 
RS-7B ° ° 5 
RS-10A ° ° 7.5 
RS-12A e ° 9 
RS-12B ° 9 
RS-20A ° ° 16 
RS-35A ° ° 25 


37 


Continuous 
MODEL Duty (Amps) 
© Switchable volt and Amp meter 
RS-12M 9 
e Separate volt and Amp meters 
RS-20M 16 
RS-35M 25 
RS-50M 37 


to Full Load 
Continuous 
MODEL Duty (Amps) 
@13.8VDC @10VDC @5VDC 
VS-12M 9 5 2 
VS-20M 16 9 4 
VS-35M 25 15 7 


VS-50M 37 22 10 


e Variable rack mount power supplies 
VRM-35M 25 15 if 
VRM-50M 37 22 10 


Built in speaker 


Colors Continuous 
MODEL Gray —_ Black Duty (Amps) 
RS-7S ° ° 5 
RS-10S e ° 75 
RS-12S ° ° 9 
RS-20S ° 


16 


PERFORMANCE SPECIFICATIONS 

e INPUT VOLTAGE: 105-125 VAC 

© OUTPUT VOLTAGE: 13.8 VDC + 0.05 volts 
(Internally Adjustable: 11-15 VDC) 

¢ RIPPLE Less than 5mv peak to peak (full load & 


low line) 


e All units available in 220 VAC input voltage 
(except for SL-11A) 


ICS* 


(Amps) 


11 


| * 


(Amps) 
e POWER SUPPLIES WITH BUILT IN CIGARETTE LIGHTER 


IcS* 
Amps 
7 


10 
12 


Separate Volt and Amp Meters © Output Voltage adjustable from 2-15 volts Current limit adjustable from 1.5 amps 


ics* 
(Amps) 
@13.8V 
12 
20 
35 
50 


35 
50 


Size (IN) Shipping 
HxWxD Wt. (Ibs.) 
254 x 75 X V/s 11 


Size (IN) Shippin 
HxWxD Wt. tbs 
RECEPTACLE 
Sie x BY x 7% 
3% x BYe xX 7% 


Size (IN) Shippin 
HxWxD Wt. bs] 
5% x 19 x 8% 16 
5% x 19 x 12% 38 
54 x 19 x 12% 50 
7X19 x 12% 60 
5% x 19 x 814 16 
5% x 19 x 122 38 
5% x 19 x 12% 50 
7x19 x 12% 60 


Size (IN) Shipping 
HxWxD Wt. (Ibs.) 
3 x 4% x 5% 4 
3% x 6% x 9 5 
3% xX 6% X 7% 7 
3% x 6% x 9 9 
4x 7% x 10% 10 
4x 7% x 10% 11 
4%2x8x9 13 
4X 7% X 10% 13 
5x9 x 10% 18 
5x 11x 11 
6 x 13% x 11 


Size (IN) Shipping 
HxWxD Wt. (Ibs.) 
4%2x8x9 13 
5x9 x 10% 18 
Sex xt 27 

6 x 13% x 11 46 


Size (IN) Shipping 
HxWxD Wt. (Ibs.) 
4% x8x9 13 
5x9 x 10% 20 
5x 11x11 29 


6 X 13% x 11 46 


5% X 19 X 12% 38 
5% X 19 X 12% 50 


Size (IN) Shipping 

HxWxD Wt. (Ibs.) 
4x 7% x 10% 10 
4x 7% x 10% 12 
42 x8x9 13 
5x9 x 10% 18 


See us at 
booth 483 


Visit our display at the 
Dayton HamVention! 


your reliable source for a world 
of crystal clear communication 
eae 


¢ Commercial Two-Way 
e MicroProcessors ° Satellite-Telemetry 
¢ Amateur/Experimental ¢ Plus custom applications 


EXPEDITED ORDER SERVICE! 


FOR FREE CATALOG,CALL OR WRITE: 
“vicA, JAN CRYSTALS 


PO. Box 06017 Ft. Myers, FL 33906 


SD TOLL FREE 1-800-526-9825 


(813) 936-2397 FAX ORDERS: 1-813-936-3750 


¢ Scanners/Monitors/Pagers 


OM THE SETELA TR BOR 
WORK THE LM ALTETUDE @SSIAM BIRDS 
{5 TO LET Jb SOME EMIENMAS FOR 


on Wat Ate Dx sie 


ESOS SUG a os os 


-- BEARING - - 
BEAM HEADING & RANGE 
FROM YOUR QTH 


=r—rT=> 
Integrated Multi-Function Communications Software for IBM PCs 


OC ARIES-1 cercctronic Log - digital TU control - Read Xevr* Data) $64.95 
oO ARL ES. -2 (Electronic Log - digital TU control - Read/Control Xcevr*) $89.95 
0 SCORPIO (Log based Monitoring (inc. digital) & Radio Control*) $89.95 
DO SCORPIO Database Logs: (sW5cast, MidEast, Utility, etc) $19.95 
0 BEARING (Up-to-date, User modifiable for QTH / Prefixes) $29.95 


Includes Printed Manual > SCORPIO also includes Top 100 HF Frequencies database 
> Simple Mouse/Fuaction-Key for Log entry & control of digital Terminal Units / Radios* 
> Search your Log by any field including Remarks > Scam Radio based om a Log Search 
> Makes AMTOR, RTTY, PACKET, CW operation easy & enjoyable > MUCH MORE!! 

* (RADIO CONTROL REQUIRES COMPUTER READY RADIO AND MANUFACTURER'S INTERFACE) 


Call or Write for Complete Specifications 


7725 - (615-397-0742) 
Compuserve # 72557, 3560 


Sold the Linear? 


That's right. Never been happier, either. It all started 

when I wanted to crash the DX party on 40 CW. First I 
put up a HalfSquare aiming NE. I found I could work .. 
Europeans barefoot when the rotary beam KWs 

couldn't even hear ‘em. Sol put up another aimed = *} 
NW, sold the linear, and bought the YL a new coat. &: 
Best trade I ever made. When you order add $5 P&H, 


10M 15M 20M 40 M 
$39.95 $44.95 $49.95 $69.95 iy 
AntennasWest Order Hot Line: 


Box 50062F, Provo, UT 84605 800-926-7373 


Plans, patterns, technical details in TechNote #122B $5.95 ppd USA. 
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Now That You Have 
Your License... 


The most frequently asked question 
I’ve heard in 11 years of teaching ama- 
teur radio to youngsters and their par- 
ents is, “What do I do next? Now that 
I have my license, what’s the next 
step?” 

Most people work so hard to obtain 
their FCC amateur radio license that 
as soon as that first feeling of exhila- 
ration wears off, they 


what 


next? by Carole Perry WB2MGP 


assorted radio equipment for sale, and 
to attend forums you’re interested in. 
Most of the popular radio magazines 
(which you should definitely subscribe 
to) have listings of hamfests through- 
out the country. Plan to attend. They 
can be a lot of fun. 

On a grander scale are the national 
conventions. Many hams plan family 
vacations around these events. There 
are so many hams doing so many inno- 


like how to equip your first ham sta- 
tion. Should you buy a new rig, a used 
rig, or build your own? There are peo- 
ple and resource materials to help you 
decide what is most appropriate for 
your particular needs, your interests, 
and your pocketbook. Again, plan to 
spend time with other hams and do 
lots of perusing through ham maga- 
zines. 

Sooner or later, we all come face to 


discover that they still 
have many more ques- 
tions. 

Perfectly natural! The 
first smart move is to 
report back to the ham 
or group of hams who 
helped you get started. 
If you’re lucky enough 
to have an “Elmer” (an 
experienced ham to help 
and encourage you), you 
can now rely on her or 
his expertise to guide 
you through the next 
steps. 

If you somehow man- 
aged to obtain your 
license by studying on 
your own without the 
personal contact of 
another ham, there are 
several things you can 
do to help yourself. You 
can call the American 
Radio Relay League, telephone num- 
ber (203) 666-1541, for more infor- 
mation. The ARRL, a national radio 
organization, can give you a listing of 
ham radio clubs in your area that are 
actively involved in testing and recruit- 


Photo A. I always have a special class session for 


newly licensed students who need some help. 


vative and exciting things that you are 
bound to have a fun time, all the while 
expanding your horizons. 
Whichever of these routes you 
choose, you will inevitably discover 
the benefits to be gained from the cama- 


Photo B. Many youngsters come back to our classroom 
so they can get assistance once they have a license. 


ing. Joining a local club, or even just 
attending a few meetings, will give 
you the chance to meet other hams and 
find out about ham activities that are 
going on in your area. 

Going to local hamfests is a terrif- 
ic way to meet other hams, too. It’s 
also fun to browse through aisles of 


raderie and helpful nature of most 
hams. It’s very important that, as a 
beginner, you make that all-important 
contact with an individual or a group 
who will help steer you into your intro- 
duction to on-the-air amateur radio 
operation. 

You’ll have many decisions to make, 


face with the first QSO (contact). All 
the hurrying and scurrying has been 
for this one moment. The oldest liv- 
ing ham among us can probably still 
recall the nervous excitement we all 
feel the very first time we’re on our 
own on the radio. “Will I be 
prepared? What will I talk 
about? Why should anyone 
want to chat with me? 
They’ll all know how inex- 
perienced I am. They’ll all 
be waiting for me to make 
a mistake. I’ll be so embar- 
rassed if I get corrected on 
the air.” These are but some 
of the thoughts and feelings 
you'll take with you as you 
swallow hard, take a deep 
breath, and plunge in. 
Rest assured, you’re not 
alone. Amateur radio is a 
hobby and service made up 
of some pretty terrific peo- 
ple. Great energies and 
monies are expended all the 
time to recruit new people 
like you. So, welcome 
aboard! You’ll soon be con- 
fident and enjoying your- 
self like the rest of us. Obtaining your 
first license is the opening of a whole 
new world for you. Go out there and 
get it! Rk 


You may write Carole Perry WB2MGP 
at P.O. Box 131646, Staten Island NY 
10313-0006. 


—— a a 


; n Amateur Packet 


Radio Overview 


_ Simple answers to beginners’ questions. 


\4 
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ae 


_ by Rich Bono NM1D 


This article resulted from a non-ham 
asking some basic questions about 
amateur packet radio. Several of us 


. thought that this information would 


be useful to others who are interested 
in amateur packet operations. Thanks 
to Tim Dayger for asking the right 
questions, and to Patty Winter N6BIS 
for her editing skills. I hope that this 
will be of help to many of you. You 
may reproduce and distribute this as 
long as my credits remain. 


~ What Is It? 


Our potential amateur packet radio 
operator says: “I’ve used networks, 


_ on-line services, and bulletin board 
systems (BBS) for years, but I’ve never 


really paid much attention to amateur 
packet radio. I’m starting from scratch, 
and need to have some idea of where 
to begin. Just what IS amateur pack- 
et radio?” 

Amateur packet radio is (yet anoth- 


_ er) digital transmission method avail- 


able for use via amateur radio. It pro- 


_ vides “error-free” transmission and 


reception of messages (informa- 
tion/data/etc.) between two stations. 
This error-free capability is a prime 
consideration. Error-free in this con- 
text does not mean that your typing or 
spelling mistakes will be fixed, but 
that all transmitted “data” will be 
received 100% intact, as sent. In fact, 
if the data cannot be delivered 100% 
intact, the transmission will eventual- 
ly be aborted and the user informed 
that there is no longer a connection 
between the two stations. 

The “packet” in “packet radio” comes 
from the method of sending your infor- 
mation over the air. Your data is bro- 
ken up into packets (or blocks) that 
are transmitted. Each packet contains 
the sending and the receiving station 
callsigns, and some optional routing 
information. A packet can contain from 
0 to 256 data (or information) bytes. 
The users normally do not need to be 
concerned with this “packetizing” of 
their messages. Each packet is sent 
and then acknowledged by the receiv- 
er when received. If a packet is not 
received correctly, then it is automat- 
ically retransmitted (up to a maximum 
number of times). You normally don’t 
have to know about all this to use pack- 


_ et radio because the “‘packetizing” hap- 


pens automatically, without any thought 
or actions required from you. 
One of the more popular protocols 


__ used for amateur packet radio is known 
as AX.25. This is based on HDLC 


(High-level Data Link Controller) tech- 
nology. There is also a growing TCP/IP 
user base. If you are not network-ori- 
ented, then the details of these proto- 
cols are not important to you as an 
operator of a packet radio station. 

_ Be aware that most packet radio 


_ operation at this time is at 1,200 baud. 


This will seem slow when compared 
to what is happening on networks, and 
on telephone BBSs... . but what is 


gained is worldwide access, at NO 


OST. Once you have your equip- 


ment, and your license, there are no 
fees (except for the electricity that your 
computer and other equipment use). 
There is a growing number of ama- 


teurs who are experimenting with 2,400 
and even 9,600 (or higher) baud oper- 
ation, so it shouldn’t be too long before 
these faster rates become very popular! 


Magnetic 


Attraction 


save you money. 


Tired of paying higher and higher prices for 
V.H.E. magnetic mount antennas? Hustler has 
the solution. Two new series of antennas at 
suprisingly affordable prices. Built with the 
same quality and performance you expect 
from a Hustler product. Designed to offer you 
years of trouble-free operation. Priced to 


(pictured mounted) 
© 3.4 db gain | 5/8 wave 

e 200 watt rating 

e 15 foot coax 


PL-259 connector installed 
¢ Magnetic mount holds to 


100 mph 


Model FX-2 — 2 Meter, black & chrome 
Model FX-220 — 220 MHz, black and chrome 


Also Available in Black 
Model FX-2B, 2 Meter 
Model FX-220B, 220 MHz........ 


Model RX-2, 2 meter black and chrome 
Model RX-220, 220 MHz, black & chrome 


Also Available in Black 
Model RX-220B, 220 MHz ....... 5 a. 


(pictured lying down) 
¢ 3.4 db gain | 5/8 wave 
¢ 100 watt rating 
® 15 foot coax 
PL-259 connector installed 
e Magnetic mount holds to 75 mph 


ea. 


ea. 


The Equipment, 
and How To Use IT 


“What kind of equipment do I need, 
and how do IJ use it with my PC?” 

If you own a computer, you already 
have the most expensive part of an 
amateur packet radio station. The other 
piece of equipment that you need is 
the TNC (terminal node controller). 
The TNC contains all the software and 
special hardware that you need. It actu- 
ally contains the modem (to interface 
with your radio) and (usually) a micro- 
processor with the packet software 
contained in EPROM. You interface 
your PC (or even a simple dumb ASCII 


Model FX-2 
(Also Available in Black) 


terminal) with the TNC via your seri- 
al port. Use your favorite terminal 
emulation software on your PC (the 
same software that you use with your 
telephone modem will probably work 
fine). This is just as easy as connect- 
ing your computer to a modem. If you 
don’t want to use the serial port of your 
computer, there are TNCs available 
that will plug directly into the bus. 

If you don’t have a computer, then 
almost any RS-232 ASCII terminal 
will work with most of today’s TNCs. 

The most popular packet frequen- 
cies in the USA are in the 2 meter band 
(144-148 MHz). Check out the fol- 

Continued on page 14 


Model RX-2 


(Also Available in Black) 


PS 
B® 


One Newtronics Place 
Mineral Wells, Texas 76067 


(817) 325-1386 
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lowing frequencies. (They may be dif- 
ferent in your area, so ask a local ama- 
teur if you don’t hear anything.) Even 
a typical “police scanner” can be used 
to listen to these frequencies: 145.01, 
145.03, 145.05, 145.07, 145.09 MHz. 
If these frequencies are busy, many 
areas also use: 144.91, 144.93, 144.95, 
144.97, 144.99 MHz. 

Yes, this is with an average FM 
transceiver set for SIMPLEX opera- 
tion (transmitting and receiving on the 
same frequency). 

If there are packet radio transmis- 


sions you should hear a sound like: 
BBBBbbbbbrrrrraaaaaaappppppp. 

“How much technical or hardware 
proficiency is required to use a pack- 
et radio system?” 

If you can plug an RS-232 cable 
into a modem and wire the TNC to 
your radio, then you have all the abil- 
ity that you need. I am sure that there 
are hams in your area who would be 
glad to help you if you are not com- 
fortable with wiring a microphone con- 
nector. Most TNCs connect to the 
microphone plug of an FM transceiv- 
er, normally only needing push-to-talk 
and transmit audio connections, and 
a connection to the speaker audio out- 


put from the FM receiver. This con- 
sists of about five wires, and can usu- 
ally be done without removing the cov- 
ers of the radio (these are normally 
external connections). 

Installation is really very simple, 
and once it is done there is virtually 
no maintenance. Just plug in your TNC 
in place of your microphone and exter- 
nal speaker, and you’re on the air. To 
return to voice operation, plug in your 
microphone. If you like, build a sim- 
ple switch box to allow easy chang- 
ing between your TNC and voice oper- 
ation. I don’t recommend it, but some 
people wire the TNC and microphone 
in parallel, so that they don’t need to 


change the plugs or switch anything 
at all. 


Using Packet 


“What’s out there for me to access 
via packet radio, and what potential is 
there for growth?” 

This is the interesting part! I believe 
that packet radio is still in its infancy. 
It seems like every day a new appli- 
cation for packet radio is announced. 
Some are good ideas; others aren’t. 
By the time you read this, a lot of the 
information presented here will prob- 
ably be out of date—yes, this tech- 
nology is progressing!!! 

Here is a simple list that barely high- 


FLY WEIGHT BODY 
with HEAVYWEIGHT FEATURES 


Alinco’s New DJ-F1/F4T Realized 
Super Compact Body and Plenty 
of Features including: 


*40 Memory Channels store Frequen- 
cy, Shift direction, Split operation Set- 
ting, Tone encoder/Tone decoder 
setting (with optional Tone squelch unit), 
DSQ setting, Tone frequency and Off- 
set frequency independently. 


*Digital Signal Display and Memory 
Function 
The DJ-F1T/F4T has special 
memory channels for transmitting, 
receiving, and store “Two Digit’’ 
DTMF Tones, for communication 
messages. This feature allows 
for the DJ-F1T/F4T to receive a 
“Two Digit’? message and dis- 
play it at any later time, at the 
convenience of the operator. 


*Wide Band Receiving 
range 
F1T:140-170MHz(AM Mode 
118-136MHz after modifi- 
cation) 
F4T:430-460MHz 
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*Battery Pack Lock 
*Pager and Code Squelch 

*Triple Stage Selective Power Output 

*5W Output Power with Optional 
Battery Pack EBP-18N 
*8 Scan Modes 

*Programmable VFO Range Func- 
tion 

*Battery Save Function 
*Six Channel Steps - 5, 10, 12.5, 

15, 20, and 25KHz 

*Priority Function (Dual Watch) 
*Automatic Power Off (Pro- 
grammable Timed) 

*Automatic Dialer Function 
*IIluminated DTMF Keypad 
*Many Optional Accessories 

such as: 

EMS-8:Remote Control 
Speaker/Mic. 
EME-11:Earphone/Mic. with 

PTT/VOX 


EJ-2U:Tone squelch Unit 
EDC-33:Quick Charger (Com- 

patible with standard battery 
4 pack) 


and many more..... 


EME-10:Headset with PTT/VOX 


DJ-S1T/S4T is Simple Type and 

Low-Priced But Offers Features 

such as: 

*5W Output Power with Optional Bat- 
tery Pack EBP-18N 

* Triple Stage Slective Power Output 

*Dry Cell Battery Case Lock 

* Programmable VFO Range Function 

* Frequency Lock, PTT Lock Function 

*One Touch Squelch De-Activation 
Function 

*8 Scan Modes 

*Wide Band Receiving Range 


Available Features with Optional 

DTMF Unit (DJ-10U) and DTMF Key- 

pad (ESK-1) Include: 

*Pager and Code Squelch 

* Digital Signal Display and Memory 
Function 

* Automatic dialer Function 


*Many Optional Accessories 
Available 

°Specifications 

Frequency Range: 
DJ-F1T/S1T 
TX:144-148MHz 
RX:140-170MHz (AM Mode 
118-136MHz after Modification) 
DJ-F4T/S4T 
TX:440-450MHz 
RX:430-460MHz 

Output Power: 

*with Battery Pack EBP-16N (Standard 
for F1T/F4T) 
Hi:2W(F1T/S1T) 1.5W(F4T/S4T) 
Mid:1W = Low:0.1W 

*with Optional Battery Pack EBP-18N 
Hi:SW Mid:1W  Low:0.1W 

*at 9V 


Hi:2.5W(F1T/S1T) 2W(F4T/S4T) 
Mid:1W _Low:0.1W 

Weight: 

DJ-F1T/F4T Approx.:13.2 o2z.: 

with Standard Battery Pack 


DJ-S1T/S4T Approx.:13 oz.: 
with Dry Battery case 
Dimensions: 
4.3(H) x 2.1(W) x 1.5(D) inch 
(Without Projections) 
Specifications and features are guaran- 
teed for amateur bands only and sub- 
ject to change without notice. 


ALINCO ELECTRONICS INC. 
438 AMAPOLA AVE. LOT 130 
TORRANCE, CALIFORNIA 90501 
Phone: 213-618-8616 
FAX : 213-618-8758 


STAY TUNED with 


lights some of the available uses of 

amateur packet radio. 

E-mail: At this time we have world- 
wide e-mail (electronic mail) distri- 
bution. I personally have received e- 
mail from a few continents, and from 
all over the USA. Of course, this is 
limited by the amateur radio rules and 
regulations, so there cannot be any 
commercial messages. 

Local networks: Here in New 
England we have connectivity over 
most of the region. I can connect to 
other stations from the following areas 
consistently: Canada (Montreal), 
Vermont, New Hampshire, Maine, 
Connecticut, Massachusetts, Rhode 
Island and New York. I should note 
that I am located about 10 miles north 
of the MA/NH border (in Derry, NH). 

Of course, on the HF (high fre- 
quency) bands there can be worldwide 
connectivity, depending on many fac- 
tors. 

PacketCluster-DX spotting: This 
is a specialized system that allows a 
couple of hundred users to be con- 
nected to the same system at one time. 
It is used by those amateur operators 
who seek contacts with rare stations 
throughout the world. When any one 
user “finds” a rare station on the air, 
he simply types the information (call- 
sign, frequency and mode) into his ter- 
minal, and within a minute or so, all 
of the other users are informed of the 
rare station! So-called “DXers” (peo- 
ple who like to hunt these rare stations) 
LOVE this system. These users can 

be spread over a wide area. Our local 
packet cluster system has connectees 
from Maine to New York. 

DOSGATE: A system that allows 
you to execute programs remotely. A 
DOSGATE system may have many 
programs for you to use over the air. 
You don’t need to download the pro- 
grams to use them—you are actually 
running programs remotely. DOS- 
GATE allows those who don’t have a 
computer to run programs via packet 
radio. 

For example, my DOSGATE sys- 
tem has the following programs avail- 
able for use by remote packet users. 

AUTOEXAM: Take sample amateur 
exams from Novice to Extra. You 
can use AUTOEXAM as a study 
guide, or to see if you are ready 
for a certain license exam. 

SeeSats: Real-time satellite track- 
ing. Informs you of where the cur- 
rent OSCAR (and other) satellites 
are located. 

AUTOCALL: On-line amateur radio 
USA callsign look-up database. 
Simply enter the callsign of any 
amateur radio operator in the USA 
and it will print out the name, 
address, license class and previ- 
ous callsign (if any). 

GAMES: Several adventure-style 
games that can be played on-line. 

Repeater database: A database of 
many of the repeaters in the area. 

Gateways: Even though you may 
not own any HF or UHF equipment 
(many packet radio operators only use 
a simple hand-held VHF transceiver), 
you can gain access to other bands and 
operating modes by using a gateway. 
A gateway allows connectivity between 
two normally non-connectable com- 
munication technologies. 

In many areas not only are there 
major BBSs on the standard 2 meter 
Technician class frequencies and the 
222 MHz Novice class subband, but 
there are crossband gateways avail- 
able as well. A Novice on the 222 MHz 


Pine 


band can connect to a station on | of useful files (such as local ham license | speed” worldwide network) in the near Cost effective ... Hmmm. Well, | packet radio, but a lot of it is Greek to 
the 145 MHz band by going through | testing sites). These are usually the | future. It just takes a little imagina- | first be aware that amateur radio can- | me. Please suggest some reading mate- 
a gateway and thus be able to | same packet nodes that transport | tion. not be used for any commercial or | rial, such as books and magazines, that 
communicate with many other ama- | e-mail. business purposes. But where else can | my campus or local libraries might 
teurs. File transfers: Better at 56K baud | The Cost one get hours (years) of enjoyment | carry.” 
Public Service: Many packet sta- | (as some hams are doing), but feasi- “How much will a packet radio set- | and service out of $470 ($350 for a There are a few books available 
_ tions are used to help out with send- | ble at 1,200 baud. On TCP/IP, you just | up cost me? How COST EFFECTIVE | radio and $120 for a TNC, assuming | on the subject from the ARRL (Amer- 
_ ing messages during disasters. Amateur | start it and forget it, so you can do it | is packet radio?” you already have the computer or ter- | ican Radio Relay League) and Uncle 
radio operators help out whenever they | overnight or at some other time when If you already own a computer, all | minal)? Wayne’s BookShelf. One of the best 
can, and many hams have their pack- | you don’t care whether it takes a while. | you need isa TNC. TNCs can be pur- Note: This stuff can be contagious | ways is through experimenting with 
a et stations ready for portable opera- Databases: In some areas there are | chased from about $120 on up. There | ... be forewarned!! your local packet network or see if you 
_ tion to help when needed. There are | HAZMAT (hazardous materials), call- | are a few for less money, and several 2 ‘ can find a packeteer “Elmer” at your 
many training exercises during each | sign, and repeater databases accessi- | that provide for operating on many Licensing local radio club. An “Elmer” is a friend- 
__ year to help practice and test the readi- | ble via the network. digital modes in addition to packet “What legal issues do Ineed to con- | ly, helping amateur radio operator who 
ness of the emergency stations. Station-Station: J almost forgot— | radio. For example, the Kantronics | sider regarding packet radio? DoI need | will take you under his/her wing 
OSCAR Satellites: OSCAR stands | many people simply enjoy chatting | KAM will provide for packet (HF:300 | a license?” to help and guide you as much as 


for Orbital Satellites Carrying Amateur | with their neighbors. This could be | baud/VHF:1,200 baud), AMTOR Yes, you need a valid amateur radio | you need. I hope that you can find 
Radio. We have our OWN satellites | with people across the street...orin | (AMateur Teletype Over Radio - an | license. There is (in the southern New | someone to help you... it takes a 
in orbit that are dedicated to amateur | the next state... or halfway around | advanced form of RITY),RITY (Radio | Hampshire area) packet radio activi- | special kind of person to be an “EI- 


radio use. There are some satellites | the world! TeleTYype), ASCII, NAVTEX, | ty on the Novice bands. But if you | mer.” 
that are dedicated to packet radio Iam sure that I have missed some- | WEFAX (weather FAX), CW (Morse | want access to the mainstream of pack- Good luck with your packet radio 
(sometimes called “PACSATS”). These | thing. You asked about potential. As | code), etc. et radio, you will want at least a | activities. If you find this information 
are for “store-and-forward” operations | I mentioned at the beginning, we are If you already own an amateurFM | Technician amateur radio license. | helpful, I would be glad to hear from 
to help distribute packet traffic around | just getting started! Many people are | transceiver (or an HF SSB transceiv- | (Although, as mentioned earlier,some | you. How? Simply send me a mes- 
the world. just finding out about packet radio. I | er), then you have all the equipment | areas have an active packet radio net- | sage via the amateur packet network, 
Bulletin boards: These carry post- | believe the only limitation is our imag- | needed. If not, a2 meter FM transceiv- | work that is accessible with the Novice | NM1ID@WB1DSW.NH.USA.NA, 
ings similar to the stuff on Usenet (or | ination. We could have a worldwide | er can be purchased used from | amateur radio license.) from anywhere in the world! RE | 


telephone BBSs) and often have archives | network (we do currently have a“‘slow- | $100-$250, new from $300 on up. 
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“T’ve tried reading about amateur | Derry NH 03038. 
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Busting a Pile-Up 


Work the rare ones 
with these helpful hints. 


by Michael R. Meltzer K2SDD 


You are tuning across the band, and 
you hear a strong Texas station call- 
ing CQ. When he stands by, you and 
two or three others call him. All stand- 
by. And then, he comes back to you. 
Congratulations! You have just taken 


part in a pile-up in its simplest form. 
Does it make you feel good that you 
beat out the other guys? Of course! 
There is at least a little competitive 
spirit hiding in each of us. 

What was it that made the Texas 


station choose you? Was it your supe- 
rior signal, the proper timing of your 
call, clean CW tone, or your pleasant 
voice? All of these and more can make 
a difference. If you enjoy this kind of 
thing, it’s time for you to start search- 
ing for the big stuff. Some pile-ups 
contain not just three or four callers, 
but tens or even hundreds. It depends 
on the rarity and signal strength of the 
station you’re chasing. What can you 
do to improve your chances of win- 
ning that chase? 

First, you can produce the strongest, 
clearest signal that your budget will 
allow. Since most of us cannot afford 
to put up a multi-element monoban- 
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We are pleased to continue serving the 
Amateur community with the best in high 
performance amplifiers and antennas. 


For many years MIRAGE/kIm has provided 
Amateurs throughout the world with the best 
equipment for their communications needs. 


Whether you’ve needed an H-F tribander to 
chase DX or crossed YAGI’s to bounce 
around the corner or around the world...we’ve 
answered the CQ. 


When you asked for more UHF/VHF power 
in an amplifier and higher accuracy in a 
wattmeter, MIRAGE/kIm came through. 


Now we’ve got higher power on 6-Meters, 
pre-amps for all bands, and two new WARC 


tribanders...all with the power of MIRAGE/kIm. 


New Amplifier Power 


A-1035G 
50-54 MHz 
5W-15W input 
10W in, 350W out 
18 Amps @ 24vDC 
Retail: $586.00 


A-1560G 
50-54 MHz 
5W-20W input 
15W in, 600W out 
36 Amps @ 24vDC 
Retail: $ T BA 


New Preamp Power 


KP-1 (In-Shack) KP-2 (Mast-Mount) 
Both models in 10M, 6M, 2M, 1-1/4M, 70cm 
100W.....Power Handling.....165W 

20dB.....Gain 
less than 0.6dB 
$117.00 


less than 0.6dB 
$141.00 


New Antenna Power 


12-17-30-V 
12M, 17M, 30M Vertical 
Height: 21' 1-1/4" 
VSWR: less than 1.5:1 
Weight: 6.5 pounds 
Retail: $141.00 


12-17-30-D 
12M, 17M, 30M Dipole 
Length: 39' 8-1/2" 
VSWR: less than 1.5:1 
Weight: 13 pounds 
Retail: $269.00 
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der at 100 feet and drive it with a kilo- 
watt, we must make the best of what 
we have. A microphone with high 
fidelity audio may not be the best 
choice; you don’t have to sound “nat- 
ural.” You want to sound punchy, or 
penetrating. Audio slightly on the high 
pitch side helps. The guy you rag-chew 
with on 75 meters may not like the 
sound of your speech processor, but 
for DX chasing, it could make all the 
difference. 

Experiment with different micro- 
phones. The Heil, the Shure 444, and 
the Astatic D-104 are all popular with 
DxXers. Find a friend who knows what 
kind of audio you want, and have him 


listen to you as you adjust the sp 
processor and the mike gain con 
Go for as much audio as you can, 
long as it doesn’t sound mushy or di 
torted. And of course, don’t spla' 
onto adjacent frequencies. Even a to 
of raspiness is OK. If the speech p 
cessor brings up the background no 
es in your shack, don’t worry. In a fer 
cious pile-up, no one will nc 
sound of your cooling fan as lor 
it doesn’t overpower your voice 
you speak. Just don’t leave it tl 
when you have a normal QSO 
If you are operating USB | 
sideband, as is normal on 1) 
meters), you will sound higher i 


Here’s your chance to subscribe at a 
pre-publication rate to a brand new ham 
publication. The Premiere Issue alone 
should turn out to be worth several times 
the subscription price! The first issue of 
73 is going for hundreds of dollars these 
days. 

The pre-publication subscription price 
is only $9.97 for 12 issues! Not only that, 
but you’ll get at least $25 in discount 
coupons as a bonus. That’s right, you’ll 
be able to save over double the subscrip- 
tion price when you order from Uncle 
Wayne’s Bookshop and other Radio Fun 
supporting advertisers. 


SO, WHAT’S IN IT? 

If we sent you blank pages it would be 
a bargain, so what’s the difference? 
Well, if you insist on looking a gift horse 
in the mouth, to coin a phrase, okay, 
here’s what’s in store for you. 

First out, Radio Fun is aimed at help- 
ing newcomers to amateur radio to both 
get their higher class licenses and to have 
more fun with the tickets they have. This 
means we'll be running simple theory 
articles to help you actually learn how 
electronics and radio work. That’s a lot 
better than memorizing the Q&A ba- 
loney and feeling dumb for the rest of 
your life. We’re talking simple, so don’t 
panic. Much of this will be the same as 
we'll be using to teach Sth-8th grade 
students about electronics and communi- 
cations. 

No, it isn’t going to be all theory. The 
name is Radio Fun, so we'll be review- 
ing every kit we can get our hands on. 
The idea is to get you to buy, assemble 
and use all kinds of gadgets - some for 


amateur radio, some not. There’s noth- 
ing like building to actually get familiar 
with electronics and turn book theory 
into practical understanding. 

We’ll have columns on activities 
which are geared to Novices and Techs. 
We'll be trying to get you involved with 
repeaters, packet radio, SSB on 2m, 
satellite communications, DXing on 
10m, and stuff like that. We’ll also be 
urging you to forget how much you hate 
the code and learn it Uncle Wayne’s way 
so you can go on to General and Ad- 
vanced tickets. How else can we get you 
up on 15m and 20m so you can help clean 
up the mess the Extras have made of 


those bands? We need your help...badly. 
Yes, we'll be running stuff on QRP 
(rigs running under one watt), on hidden 
transmitter hunting, on how to cope with 
overbearing old timers at ham club meet- 
ings, on how to find parts, on how to put 
up simple antennas...things like that. 
The Premiere Issue will be out in late 
April and the regular monthly issues will _ 
start in September. If you pass up this 
one you'll never forgive yourself. Just 
send your order with payment and we’ll 
see that you get the big Premiere Issue, a 
wad of discount coupons, and oureternal 
thanks for helping anew ham publication —__ 
get started. —Wayne W2NSD/1 _ 
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if you are slightly higher in radio fre- 
quency than the pile-up. (For LSB 
[lower sideband], it’s the reverse.) But 
you cannot just move higher because, 
to your ears, the station you’re trying 
to work will sound too low in pitch. 
In a big pile-up, this will make him 
hard for you to copy. The solution is 


[3 


plus 


ous, but not meek. 

You may have to give your call more 
than once, but as soon as the DX sta- 
tion responds to someone, stand by 
and let them go at it. After all, when 
you finally get through, you don’t want 
your chance ruined by someone who 
won’t stop calling. It’s rude for a per- 
son to keep calling and make a pest of 
himself until the DX station answers 
just to get rid of him. Every hobby has 
its selfish slobs. 

Often a pile-up will have so many 
callers that you can barely hear the 
DX station. Try to memorize the tone 
of his voice or his accent so that you 
can pick him out of the mess. This may 
sound silly, but he cannot hear you 
when he is transmitting because his 
receiver is on standby. Though this is 
obvious, you’ll notice plenty of peo- 
ple who have not figured this out. Don’t 
call until he begins to listen. To indi- 
cate that he wants new callers, he may 
use a pet phrase like, “Any more?” or 
“QRX?”. Or, you may notice that each 
QSO consists of similar transmissions 
containing signal report exchanges fol- 
lowed by “Thank you.” Try to figure 
out when the best moment to call is. 
Keep your AGC (automatic gain con- 
trol) on “fast” so that you can hear 
weak signals in between callers. 

Call in your clearest, most enunci- 
ating voice. No mumbling—and no 
shouting. Let the speech processor take 
care of that. Talk very close to the 
microphone to avoid a hollow sound. 
Experiment with different phonetics. 
Cutsie phonetics like ““Altoona-Popsicle- 
Lover” won’t get you very far with an 
Operator who speaks only a little English. 
Try Alpha-Papa-Lima. “America” is 
OK instead of Alpha, but “Able” is 
not internationally understood. I have 
found “Golf” to be very difficult to 
copy under marginal conditions, but 
“Germany” really cuts through the 
mud. Experiment to see which is best 
for your call and voice. Practice using 


to set your offset tuning (called RIT | letters only””? Does he take a little list 


t $9.97 for 12 issues, 


3 discount coupons! 


Cy eu ova 


a friendly voice; don’t let yourself 
sound snobbish. You want to attract, 
not repel. 

Notice whether the DX is coming 
back to entire call letters or just parts, 
and you’ ll have another clue as to how 
well the DX station can copy individ- 
ual stations. Does he say, “Last two 
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If he listens over a range of frequencies, see if you can 
spot who he’s working, then plunk yourself down on that 
frequency and quickly call him the next time he’s listen- 
ing. 

The larger the pile-up, the more difficult it is to get 
through. Rare DXpeditions, generate pile-ups of many 
thousands. For each lucky person answered, thousands 
aren’t. In such a situation, don’t get discouraged or take it 
personally if you don’t get through, since the odds are 
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Busting a Pile-Up 


Work the rare ones 
with these helpful hints. 


by Michael R. Meltzer K2SDD 


You are tuning across the band, and 
you hear a strong Texas station call- 
ing CQ. When he stands by, you and 
two or three others call him. All stand- 
by. And then, he comes back to you. 
Congratulations! You have just taken 
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spirit hiding in each of us. 


We are pleased to continue serving the 
Amateur community with the best in high 
performance amplifiers and antennas. 


For many years MIRAGE/kIm has provided 
Amateurs throughout the world with the best 
equipment for their communications needs. 


Whether you’ve needed an H-F tribander to 
chase DX or crossed YAGI’s to bounce 
around the corner or around the world...we’ve 
answered the CQ. 


When you asked for more UHF/VHF power 
in an amplifier and higher accuracy in a 
wattmeter, MIRAGE/kIm came through. 


Now we’ve got higher power on 6-Meters, 
pre-amps for all bands, and two new WARC 
tribanders...all with the power of MIRAGE/kIm. 


New Amplifier Power 


A-1035G A-1560G 
50-54 MHz 50-54 MHz 
5W-15W input 5W-20W input 


10W in, 350W out 
18 Amps @ 24vDC 
Retail: $586.00 


15W in, 6OOW out 
36 Amps @ 24vDC 
Retail:$ T BA 


New Preamp Power 


KP-1 (In-Shack) KP-2 (Mast-Mount) 
Both models in 10M, 6M, 2M, 1-1/4M, 70cm 
100W.....Power Handling.....165W 
20dB.....Gain.....25dB 
less than 0.6dB.....Noise.....less than 0.6dB 
$117.00.....Retail..... $141.00 


New Antenna Power 


12-17-30-V 
12M, 17M, 30M Vertical 
Height: 21' 1-1/4" 
VSWR: less than 1.5:1 
Weight: 6.5 pounds 
Retail: $141.00 


12-17-30-D 

12M, 17M, 30M Dipole 
Length: 39' 8-1/2" 

VSWR: less than 1.5:1 
Weight: 13 pounds 

Retail: $269.00 
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part in a pile-up in its simplest form. 
Does it make you feel good that you 
beat out the other guys? Of course! 
There is at least a little competitive 


What was it that made the Texas 


station choose you? Was it your supe- 
rior signal, the proper timing of your 
call, clean CW tone, or your pleasant 
voice? All of these and more can make 
a difference. If you enjoy this kind of 
thing, it’s time for you to start search- 
ing for the big stuff. Some pile-ups 
contain not just three or four callers, 
but tens or even hundreds. It depends 
on the rarity and signal strength of the 
station you’re chasing. What can you 
do to improve your chances of win- 
ning that chase? 

First, you can produce the strongest, 
clearest signal that your budget will 
allow. Since most of us cannot afford 
to put up a multi-element monoban- 


Here’s your chance to subscribe at a 
pre-publication rate to a brand new ham 
publication. The Premiere Issue alone 
should turn out to be worth several times 
the subscription price! The first issue of 
73 is going for hundreds of dollars these 
days. 

The pre-publication subscription price 
is only $9.97 for 12 issues! Not only that, 
but you’ll get at least $25 in discount 
coupons as a bonus. That’s right, you’ll 
be able to save over double the subscrip- 
tion price when you order from Uncle 
Wayne’s Bookshop and other Radio Fun 
supporting advertisers. 


so 


SO, WHAT’S IN IT? 

If we sent you blank pages it would be 
a bargain, so what’s the difference? 
Well, if you insist on looking a gift horse 
in the mouth, to coin a phrase, okay, | 
here’s what’s in store for you. 

First out, Radio Fun is aimed at help- | 
ing newcomers to amateur radio to both 
get their higher class licenses and to have | 
more fun with the tickets they have. This 
means we’ll be running simple theory | 
articles to help you actually learn how 
electronics and radio work. That’s a lot | 
better than memorizing the Q&A ba- 
loney and feeling dumb for the rest of | 
your life. We’re talking simple, so don’t 
panic. Much of this will be the same as__ | 
we'll be using to teach S5th-8th grade 
students about electronics and communi- | 
cations. 

No, it isn’t going to be all theory. The | 
name is Radio Fun, so we'll be review- 
ing every kit we can get our hands on. | 
The idea is to get you to buy, assemble 
and use all kinds of gadgets - some for 


amateur radio, some not. There’s noth- 
ing like building to actually get familiar 
with electronics and turn book theory 
into practical understanding. 

We’ll have columns on activities 
which are geared to Novices and Techs. 
We'll be trying to get you involved with 
repeaters, packet radio, SSB on 2m, 
satellite communications, DXing on 
10m, and stuff like that. We’ll also be 
urging you to forget how much you hate 
the code and learn it Uncle Wayne’s way 


vanced tickets. How else can we get you 
up on 15m and 20m so you can help clean 
up the mess the Extras have made of 


der at 100 feet and drive it with a kilo- 
watt, we must make the best of what 
we have. A microphone with high 
fidelity audio may not be the best 
choice; you don’t have to sound “nat- 
ural.” You want to sound punchy, or 
penetrating. Audio slightly on the high 
pitch side helps. The guy you rag-chew 
with on 75 meters may not like the 
sound of your speech processor, but 
for DX chasing, it could make all the 
difference. 

Experiment with different micro- 
phones. The Heil, the Shure 444, and 
the Astatic D-104 are all popular with 
DXers. Find a friend who knows what 
kind of audio you want, and have him 


cious pile-up, no one will no 
sound of your cooling fan as 
it doesn’t overpower your voi 
you speak. Just don’t leave it this 
when you have a normal QSO. 
If you are operating USB (1 
sideband, as is normal on 10 


up simple antennas. ..things like that. 


you can go on to General and Ad- 


get started. 
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processor and the mike gain cont 
Go for as much audio as you can, ; 
long as it doesn’t sound mushy or dis 
torted. And of course, don’t spla 
onto adjacent frequencies. Even a touch 
of raspiness is OK. If the speech pro- 
cessor brings up the background nois- 
es in your shack, don’t worry. In a fere 


those bands? We need your help...badly. 
Yes, we'll be running stuff on QRP 
(rigs running under one watt), on hidden 
transmitter hunting, on how to cope with — 
overbearing old timers athamclubmeet- __ 
ings, on how to find parts, on how to put 


The Premiere Issue will be out in late 
April and the regular monthly issues will 
start in September. If you pass up this 
one you'll never forgive yourself. Just 
send your order with payment and we'll 
see that you get the big Premiere Issue,a___ 
wad of discount coupons, and our eternal — 
thanks for helping anew ham publication 
—Wayne W2NSD/I _ 


‘Welcome to... 


Special charter 
| Subscription rate. 
Just $9.97 for 12 issues, 
plus 

REE discount coupons! 


Radio fun 


Here’s your chance to subscribe at a pre-publication rate t 
brand new ham publication. The pre-publication subscrip 
price is only $9.97 for 1 year (12 issues in all)! Not only that, | 
you'll get at least $25 in discount coupons as a bonus. That 
you’ll be able to save over double the subscription price wh 
order from Uncle Wayne’s Bookshop and other Radio Fue 


porting advertisers. 


Radio Fun is aimed at helping you both get your high 
license and to have more fun with the ticket you already ha 
means we’ll be running simple theory articles to help you ¢ 
learn how electronics and radio work (we’re talking sim 
don’t panic). We’ll be reviewing every kit we can get our hi 
to help you find fun kits to build. 


Complete and mail the attached ‘@ 
postage-paid card today or call toll free. . 


We ll have columns on activities which are geared to Novices and 
Techs. We’ll be trying to get you involved with repeaters, packet 
radio, SSB on 2m, satellite communications, DXing on 10m, and 
stuff like that. 


/ We'll be running articles on QRP (rigs running under one watt), 
hidden transmitter hunting, how to find parts, how to put up simple 
antennas. Regular monthly issues will start in September. 


eit you pass up this one you’ll never forgive yourself. Just send 
your order with payment and we’ll see that you get a wad of 
discount coupons, and our eternal thanks for helping a new ham 
publication get started. —Wayne W2NSD/1 


1-800-722-7790 
(In New Hampshire, 603-525-4201) 


Radio fun 


YES! Send me one year (12 issues) of Radio Fun for the low price of $9.97. 


Don’t forget to send my package of discount coupons with my paid subscription order. For instant 
service call toll free 1-800-722-7790 (In New Hampshire, call 603-525-4201). 


Subscribe Now! 12 issues for $9.97 


Name (Please print) Call 

Address 

City State Zip 

Charge my: JMC LlVisa [LJAmex ()Payment enclosed 

Card number Exp. date 

Class License Year Licensed 73 Subscriber__ == QST Subscriber__ ==) CQSubscriber 


Canada add $7 plus 70¢ GST. Foreign add $12 surface, $36 airmail. Newsstand rate $18. Basic subscription rate $14.97. Monthly publication begins 9/91. 
02K 
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FOREST ROAD PO BOX 278 ~ Allis not lost! 
HANCOCK NH 03449-9989 


if you are slightly higher in radio fre- 
quency than the pile-up. (For LSB 
[lower sideband], it’s the reverse.) But 
you Cannot just move higher because, 
to your ears, the station you’re trying 
to work will sound too low in pitch. 
In a big pile-up, this will make him 
hard for you to copy. The solution is 
to set your offset tuning (called RIT 
on some radios) to minus-point- 
one kHz (100 Hz low) or even two 
(200 Hz down). Then, when you tune 
in the station so that he sounds nor- 
mal, to him your audio will sound on 
the high-pitch side. 

Find the best RIT setting by getting 
on-the-air advice from a friend who 
understands what you are trying to 
accomplish. Too much offset tuning 
and you will be unintelligible. This lit- 
tle trick can work wonders, and it 
doesn’t cost a cent. 

Now that your rig sounds as good 
as it can, what’s next? Timing. Notice 
whether the DX station has a predictable 
pattern. Does he usually come back to 
someone who begins to call the instant 
that he stands by? When you finish 
your call, do you find that he’s already 
halfway through the next QSO? If so, 
you should try to call more quickly. 
On the other hand, if the pile-up is so 
thick with callers that he can’t under- 
stand anybody, he may wait for things 
_ to settle down. It takes nerves of steel, 
but when he’s standing by and every- 
one else starts shouting, you just wait. 
Try to time it so that you toss in your 
call letters at the quiet moment when 
the early callers stand by. Be courte- 
ous, but not meek. 

You may have to give your call more 
than once, but as soon as the DX sta- 
tion responds to someone, stand by 
and let them go at it. After all, when 
you finally get through, you don’t want 
your chance ruined by someone who 
won’t stop calling. It’s rude for a per- 
son to keep calling and make a pest of 
himself until the DX station answers 
just to get rid of him. Every hobby has 
its selfish slobs. 

Often a pile-up will have so many 
callers that you can barely hear the 
DX station. Try to memorize the tone 
of his voice or his accent so that you 
can pick him out of the mess. This may 
sound silly, but he cannot hear you 
when he is transmitting because his 
receiver is on standby. Though this is 
obvious, you’ll notice plenty of peo- 
ple who have not figured this out. Don’t 
- call until he begins to listen. To indi- 
cate that he wants new callers, he may 
use a pet phrase like, ““Any more?” or 
“QRX?”. Or, you may notice that each 
QSO consists of similar transmissions 
containing signal report exchanges fol- 
lowed by “Thank you.” Try to figure 
out when the best moment to call is. 
Keep your AGC (automatic gain con- 
trol) on “fast” so that you can hear 
weak signals in between callers. 

Call in your clearest, most enunci- 
ating voice. No mumbling—and no 
shouting. Let the speech processor take 
care of that. Talk very close to the 
microphone to avoid a hollow sound. 
Experiment with different phonetics. 
Cutsie phonetics like ““Altoona-Popsicle- 
Lover” won’t get you very far with an 
operator who speaks only a little English. 
Try Alpha-Papa-Lima. “America” is 
OK instead of Alpha, but “Able” is 
not internationally understood. I have 
found “Golf” to be very difficult to 
copy under marginal conditions, but 
“Germany” really cuts through the 
mud. Experiment to see which is best 
for your call and voice. Practice using 


a friendly voice; don’t let yourself | If he listens over a range of frequencies, see if you can 
sound snobbish. You want to attract, | spot who he’s working, then plunk yourself down on that 
not repel. frequency and quickly call him the next time he’s listen- 
Notice whether the DX is coming | ing. 
back to entire call letters or just parts, The larger the pile-up, the more difficult it is to get 
and you’ll have another clue as tohow | through. Rare DXpeditions, generate pile-ups of many 
well the DX station can copy individ- | thousands. For each lucky person answered, thousands 
ual stations. Does he say, “Last two aren’t. In such a situation, don’t get discouraged or take it 
letters only”? Does he take a little list | personally if you don’t get through, since the odds are 
of calls and then work them one by | against you by about a thousand to one! 
one? Be alert for variations in tech- In the past few months, experimenting on pile-ups with 
nique. only 5 watts, I was surprised to see how quickly I could 
In a huge DX pile-up, the DX sta- | work all continents and dozens of different countries. And 
tion may work “split.” This means that | you can, too. Just remember to have fun. 
INGO AUS RRLES ICYD OVC EEOC ENC LS 
tens for calls on another. You need two | Michael R. Meltzer K2SDD, 121 Clearview Road, Dewitt 
VFOs to participate in split operations. | NY 13214. 
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Lightning 
Solutions 


‘ BROADCAST & MILITARY 


COAX TO 6 GHz TO 50 KW 


CHEMICAL 
GROUND SYSTEMS 


STRIKE COUNTERS 
TOWER/POWER/PHONE 


39 POWER 
TO 480 VAC 


4 TO 23 GHz MICROWAVE 
DOWNCONVERTERS 


GAS TUBES 
TO 100 KA 


Lightning & EMP 
Protection: 


VIDEO & 


TUTORIAL BOOK ENTRANCE PANELS 


TWISTED PAIR LAN/VIDEO 


“To Keep YOU Communicating... 


Over 1500 Models We Changed BLITZ To BLISS” 


Eee 200 Stocked 

ao KPolyPhase 

= Customization y! ORPORATION 
available. 


P.O. Box 9000 + 2225 Park Place 
Minden, NV 89423-9000 
(800) 325-7170 
(702) 782-2511 Fax: (702) 782-4476 
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TK-SERIES 
CLAMP ree 


PolyPhaser 
COPPER STRAP 


COPPER STRAPS 


CUES SINCE 1979 


AMATEUR TELEVISION 


TVC-4G 
only $89 


SEE THE SPACE SHUTTLE VIDEO 


Many ATV repeaters and individuals are retransmitting 
Space Shuttle Video & Audio from their TVRO's tuned to 
Satcom F2-R transponder 13. If it is being done in your 
area on 70 CM, all you need is one of our TVC-4G ATV 
420-450 MHz downconveters, add any TV set to ch 3 
and 70 CM antenna. Others may be retransmitting 
weather radar during significant storms. Once you get 
bitten by the ATV bug - and you will after seeing your 
first picture - show your shack with the TX70-1A com- 
panion ATV transmitter for only $279. It enables you to 
send back video from your camcorder, VCR or TV 
camera. ATV repeaters are springing up all over - check 
page 411 in the 90-91 ARRL Repeater Directory. Call 
for a copy of our complete 70, 33 & 23 CM ATV catalog. 


(818) 447-4565 m-t 8am-5:30pm pst. Visa, MC, COD 
P.C. ELECTRONICS Tom (W6ORG) 


2522 S. Paxson Ln Arcadia CA 91007. = Maryann (WB6YSS) 


HAMS SHOULD BE SEEN 
AS WELL AS HEARD! 


A PICTURE IS WORTH 100 WPM/CW! 


ANY LICENSE CLASS HAM CAN COMMUNICATE USING LIVE TV 
ON THE UHF AND UP FREQUENCIES. TRANSMIT ANY VIDEO 
SOURCE, COMPUTER, 
PACKET, RTTY, VIDEO 
TAPE, LIVE CAMERA, 
NASA SATELLITE 
FEEDS, HAM MEETINGS, 
PUBLIC SERVICE ACTIVI- 
TIES, WEATHER, ETC. 


AMATEUR 


TELEVISION 
QUARTERLY 


READ AND LEARN 
ABOUT HAM TV ACTIVI- 
TY, PROJECTS, PUBLIC 
SERVICE AND VIDEO 
COMMUNICATIONS IN 
EACH ISSUE OF AMA- 
TEUR TELEVISION 
QUARTERLY, DEVOTED 
ENTIRELY TO HAM TV. 


SUBSCRIPTIONS: $15 US, $20 CANADA 
$25 ELSEWHERE, SAMPLE $4 


ATVQ 
AMATEUR TELEVISION QUARTERLY MAGAZINE 
1545 LEE ST. SUITE 73, DES PLAINES, IL 60018 
708-298-2269 


nigeria 


Range Extender for 2 meter Handhekd Radios 


from AntennasWest 
Box 50062F, Provo, UT 84605 
1-801 373 8425 


+ Easy to Use 

* Snaps on Handheld 

+ Unobtrusive 

+ Easily Concealed 

+ Adds No Bulk or Height 
+ Weighs only 1/3 oz. 


1-800-926-7373 
Order Hotline 


+ Boosts Signal from Flex & 1/4 wave 
Antennas 

* Lowers Radiation Angie 

* Improves both Receive and Transmit 
+ Raises Low Power Performance 

+ Saves your Battery Pack 


Patent Pending Infopak $1 
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If you’re something of an explorer, 
there is more to amateur radio than 
voice or Morse code contacts. It’s a 
lot of fun talking around the world, or 
with your friends on the local FM 
repeater, but there are some unique 
and different modes that you may want 


to try. 
Different Modes 


In this column I plan to look at some 
of these different modes (RTTY, Packet, 
SSTV, and ATV, to name a few) and 
how you can get involved. 


Amateur Television 
One of the modes I find particular- 


ly fascinating is amateur television 


(ATV). This is real-time live- 
action television, just like your 
local commercial TV station. 
Now that you have your ama- 
teur radio license, you can actu- 
ally build up and operate your 
own two-way TV station. Why 
wait for the telephone compa- 
ny to come up with the video- 
phone? It’s here now with ATV! 


Where Can You 
Operate? 


Those of you with a Novice 
class license can operate ATV 
on the 23 cm band (1270-1295 
MHz). Those with a Technician 
(and Tech.Plus) can operate 
from 70 cm (421.25—439.25 
MHz) on up through laser light! 


Be Seen as Well as Heard 


Add the dimension of sight to ama- 
teur radio communications. Show off 
your latest computer programs and 
graphics creations on the air to your 
friends. Have a problem with your 
radio or with running a computer pro- 
gram? Put it on TV and have a whole 
group ready to help you out. Try ATV 
DXing (the world record is over 1000 
miles), or help out with public service 
or emergency communications. And, 
of course, you can just sit back and 
have fun watching your friends ham- 
ming it up on TV. 

Since ATV equipment is becoming 
so miniature and portable, you can eas- 
ily throw your station in your car and 
set up just about anywhere. A lot of 
ATVers have fun operating from moun- 


ATV Manufacturers 


Complete systems: 
AEA, P.O. Box 2160, Lynnwood WA 98 


“ts. ee 


try 


new 


tain tops as well as from airplanes. At 
5,000 feet, your line-of-sight range is 
over 100 miles! A number of groups 
have been taking this a bit further and 
have been launching their TV trans- 
mitters up to 100,000 feet, attached to 
weather balloons. Anyone within 400 
miles can watch the incredible views 
of the edge of space. 


Tuning in to the Action 


You probably have the beginnings 
of an ATV station if you own a TV set 
and a camcorder or TV camera. Some 
of the more recent TV sets or VCRs 
actually can tune into ATV signals 
directly. Find out if you have a “cable- 
ready” switch on your set. If so, hook 


Photo A. Jeff KA9TGX working ATV DX 
from his hamshack in Lafayette, Indiana. 


up a good 450 MHz band antenna 
directly to your VCR or TV and tune 
in to cable channel 57, 58, 59 or 60 to 
receive the active UHF ATV fre- 
quencies. These correspond to 421.25, 
427.25, 433.25 and 439.25 MHz. 
Channel 58 and 59 are not an exact 
match to the frequencies used on ATV 
(426.25 and 434 MHz), but are close 
enough so that you can tune them in 
on your set. The most commonly used 
frequencies for simplex operation are 
439.25 and 434 MHz. The other fre- 
quencies are generally used for the 
output of ATV repeaters. 

I’ve found that some TV sets can 
receive ATV by tuning below UHF 
channel 14. Two miniature sets that 
can do this without modification are 
the Radio Shack Pocketvision models 
22, 23 and 24 as well as the SONY 
Watchman. 


036. (206) 775-7373. 


PC Electronics, 2522 Paxson Lane, Arcadia CA 91007-8537. (818) 447-4565. 
T.D. Systems, 2420 Superior Dr. “B,”’ Pantego TX 76013. (817) 861-5864. 
Wyman Research, R.R. #1, Box 95, Waldron IN 46182. (317) 525-6452. 


ATV kits and antennas: 
Communications Concepts, Inc., 508 Millstone Dr., Xenia OH 45385. (513) 426-8600. 


Down East Microwave, Bill Olson W1HQT, Box 2310, R.R. #1, Troy ME 04987. 


(207) 948-3741. 


North Country Radio, P.O. Box 53-A, Wykagyl Station, New Rochelle NY 10804. 


(914) 235-6611. 
Olde Antenna Lab, 4725 W. Quincy #10 


14, Denver CO 80236. 


Pauldon Associates, 210 Utica St., Tonawanda NY 14150. (716) 692-5451. 
Rutland Arrays, 1703 Warren St., New Cumberland PA 17070. (717) 774-5298 


(7-10 p.m. EST). 


Spectrum International, Inc., P.O. Box 1084, Concord MA 01742. (508) 263-2145. 


something 


by Bill Brown WB8ELK 


If your TV doesn’ Camekie exough 
you will need a “downconv: 
takes the UHF ATV frequency and — 
converts it to a channel 3 or 4 output. © 
Just hook up the downconverter ; 
your antenna and the VHF input omy 
your TV or VCR. 


' is. 


TV Transmitters/Transceivers 


You’ll need a TV transmitter or 
transceiver to join the two-way fun. — 
Several companies produce reason- — 
ably priced systems. Most of these put 
out about a watt or so of power. This 
will net you some local contacts out 
to 15 miles or so. You really need. 
amplifier to bring your power up (. 
wars or more) to get the most out 
your station. Depending « 
terrain, you should be able to” 
exchange decent video with 
stations up to 60 miles a 
at this power level. Transcei 
are available which incorp 
rate the downconverter into a 
complete package. Antenna 
switching and all controls are 
in one box, which makes for 
a very portable and convenient 
package. 


Antennas 
This is one of the most — 
important “elements” for suc- 
cess. Put your money into your 
antenna and feedline for best — 
results. An antenna witha gain — 
of 14 dB or more is a good starting 
point. Anything less and you’ll prob- _ 
ably be disappointed. The more po 
ular antennas are the AEA 430-16, 
Down East Microwave loop yagis (for _ 
900 MHz and above), the KLM 440- 
16X, the 48- or 88- element Jaybeam — 
and Rutland Arrays’ FO22-ATV.. 
At UHF frequencies, feedlin Iss 
becomes a major factor. RG-8/U ( 
just doesn’t work well here. Irecom= * 
mend a good grade of 9913 type coax — 
or even commercial hardline. Hardline _ 
can sometimes be found reasonably at 
hamfests. 


Where to Find the Action 


ATV groups usually use a 2) 
FM calling frequency for establishing — 
contact and discussions of their video. 
Tune into 144.34 MHz in the Midwe 
and parts of the East. In parts of Ohio, — 
a secondary frequency of 147.45 MHz 
is used as well. In Southern California 
and parts of the West, 146.43 
seems to be the most popular. Since 
other areas may differ, feel free to con- 
tact me for ATV information in your — 
local area. 

Another good source of informa- 
tion is the weekly HF net on 3.871 — 
MHz from 8 p.m. to 9:30 p.m. every. 
Tuesday night. Net controls are 
WBO9IHS, W9PRD and WB8ELK. 
Also, a West Coast net is operated 
K6DFM and W6YCF on 7.243 MHz 
every Sunday atllam.PST. 

I hope to SEE you all real soon on. 
ATV. a 


Navy Harbor Control-Port 
Canaveral 
SRB Recovery Channel 
Coast Guard SAR (Primary) 
SRB Recovery Ships Channel 
Primary Recovery Zone SAR 
SRB Recovery Ships Channel 
Cape Radio/Leader 
re Cape Radio/Coast Guard 
ae: Ships 
NASA Tracking Ships 
NASA Tracking Ships 
ETR Primary Night Channel 
- Launch Support Aircraft 
Launch Support Ships 
ETR Secondary Night 
Channel 
SAR Primary Atlantic 
Cape Radio 
Cape Radio 
% SAR Communications with 
4 Bahamas 
‘ Cape Radio/Launch Support 
A/C 
NASA Ground Tracking Net 
_ Launch Support Aircraft 
SRB Recovery Ships 
Data Channel 
Data Channel 
Launch Support Aircraft 
Launch Support Aircraft 
Launch Support Aircraft 
Space Missile Tactical Net 
Malabar-to-Ascension 
Is-MUX 
ETR Primary Day Channel 
Launch Support Ships 
Launch Support Ships 
SRB Recovery Ships 
Cape Radio 
Cape Radio 
SRB Recovery Ships 
Launch Support Aircraft 
Data Channel 
Data Channel 
Malabar-to-Ascension 
Is-MUX 
Launch Support Aircraft 
Ascension Is-to-Malabar- 
MUX 
Launch Support Ships 


Autopatch 


- Herald Sawdy NV6E would like to 
mind new amateurs as well as old- 
_ timers about the correct use of autopatch: 
__ @ Never, ever use an autopatch to 
_ conduct business, order a pizza, or ask 
_ your spouse to pick up something at 
the store. The only exception to this 
tule i is when there is an emergency sit- 
_ uation. 
-@ Remember that an autopatch (or 
y amateur radio communication) 
annot be used to circumvent a toll 
call or the use of a common carrier. 
Whenever possible, use the telephone. 
e Use discretion when you’re using 
autopatch. Remember that your 
mversation isn’t private. 
_ @Make your autopatch calls as brief 
as possible. Remember the amateur 
Stands are intended to be used primar- 
il ly for communications among radio 
amateurs. 
_ elf you have any doubt about the 
legality or advisability of using the 
phone patch to make a call, don’t make 
‘it. Itis much better to spend a quarter 
phone call than lose your license 
cur a fine. TNX Counterpoise, 
91. Edited for brevity. 


19.303 
19.640 
19.966 


Launch Support Ships 
Cape Radio 

Ascension Is-to-Ascension 
Is-MUX 

Launch Tracking Net 
Malabar-to-Ascension Is- 
MUX 

OCC Shuttle Mission Audio 
ETR-Secondary Day Channel 
Ascension Is-to-Malabar- 
MUX 

Cape Radio 


20.186 
20.192 


20.198 
20.390 
22.755 


23.413 


TNX Peter Rouse GUIDKD, 
Short Wave Magazine, February 1991, 
and KD2BD, originator of Space- 


news. 


Mysterious 
FCC Activity 


Last February, officers of the FCC’s 
Field Operations Bureau (FOB) made 
a “concerted push” to inspect amateur 
radio stations throughout the country. 
An FCC official says about 200 sta- 
tions were visited. The inspectors asked 
hams to transmit and cut power 50%, 
then the inspectors made wattmeter 
measurements and obtained signal 
reports. In some newsletters, these 
inspections were called “power audits.” 


high-quality 


® lsoPole™ VHF/UHF Antennas: three models available 
—144 MHz (pictured), 220 MHz and 440 MHz; 3 dBd (maximum 
gain possible for their respective lengths); zero-degree angle of 
radiation for maximum range; exceptional decoupling results in 
simple tuning and significant reduction in TVI potential; broad fre- 
quency coverage (see below); typical SWR less than 1.4 to 1 or 


better across the entire band. 
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IsoPole Specifications: 
Model 

Freq. Coverage 
Impedance 


144 

135-160 MHz 
50 ohms 

2.1 VSWR bandwidth 10 MHz 


sal AYRES OI are ISO-144 $59.95 
Scifi Sicdeyeea ieee ISO-220 $59.95 
Sp AOAANG peutic ere ISO-440 $89.95 


220 440 
210-230 MHz 415-465 MHz 


@ 146 MHz 


Power Rating 1.0 kW 
125.5" (3.2m) 
1 ft? 


Length 

Wind Area 

Max. Mast OD 

Min. Mast Length* 

Coax Connector 
_*Mast not included. 


< 

1.25" (32mm) 
8.0’ (2.4m) 
S0-239 


ets 

46” (1.2m) 

< .2 ft? 

1.25" (32mm) 
6" (50mm) 
Type N 


1. 

79.25" (2m) 
<15 

t 29" (32mm) 


5.25' (1.6m) 
$0-239 


@ Hot Rod™ Telescoping Antennas: high-performance 
hand-held antennas; three models available — HR-1 for 144 
MHz, HR-2 for 220 MHz and HR-4 for 440 MHz; maximum gain 
and extended range; higher gain than any 5/8 wave telescopic 
antenna for handhelds for their respective bands; the Hot Rod is 
shorter and lighter than a 5/8 wave, placing less stress on the 
hand-held antenna connector and case; can handle up to 25 
watts of power; excellent for portable base or mobile use; when 
collapsed the Hot Rod performs electrically like helical quarter- 


wave flexible antenna ("rubber duck") ... 


. Your Choice $19.95 


Why the mysterious power-level 
checks? Who requested a massive data- 
gathering effort on amateur power lev- 
els? How will this information be used? 
Amateurs who asked the inspectors 
these questions characterized the answers 
as “evasive.” 

The FOB deals regularly with RFI 
and TVI complaints from the public. 
Some amateurs are concerned that the 
FCC may try to use the data to show 
that amateur power levels should 
be reduced, instead of to enforce 
RFI-immunity standards for consumer 
products. 

The FOB says it performed the tests 
in conjunction with the Private Radio 


Bureau (PRB) and will give the data 
to the PRB, which regulates the ama- 
teur service. “I don’t know how they 
will use the data,’’ an FOB official 
said. 

The PRB says it did not request the 
inspections and has no plans to use the 
power level data. Robert McNamara, 
Chief, PRB Special Services Division, 
told us, “No, we did not ask for this 
inspection program. It was one item 
in a large, thick document that was an 
agency-wide enforcement plan. The 
FOB says they will supply us with 
the data, but we have no plans to do 
anything with it. There is no plot 

Continued on page 30 


low-cost 


©) IsoLoop™ Model 10-30 HF Antenna: compact antenna 
covering 10-30 MHz continuous (including the new WARC bands); 
ideal for apartments, condominiums, RVs, portable use; also 
great for the ham who wants to avoid the hassles of a high-priced 
high-gain yagi — tower, guy wire; turnbuckles, insulators, concrete, 
guy stays, rotators, construction permits,, etc.; isolated from the 
feedline to keep stray RF to a minimum; narrow bandwidth reduces 
TVI potential and attenuates out-of- band signals; handles up to 
150 watts; can mount in-an attic or on an apartment balcony; weighs 
only 14 Ibs; tuning is accomplished with the small LC-2 remote 
control box (supplied): which sits. in the ham shack (50 ft. motor 
cable also supplied); omni-directional radiation pattern when 
mounted in the horizontal plane; vertical mounting provides a null 
in a desired direction; maximum radiation is always at lower 
angles than a dipole at the same elevation .......... $319.95 


IsoLoop Specifications: 

50 ohms 
150 watts Oa 
Less than 1.5:1 (no paatby oboruaees 
Operating Osto 150 degrees F 

Storage -50 to +200 degrees F 


Nominal Impedance 
Power Rating 
VSWR 
Temperature Range 


Dimensions 
Maximum Mast OD 
Coax Connector 
Gain over dipole 


2" (51mm) 


UHF (SO-239) 
Depends on elevation 


Mast and coaxial cable not included. 


43" (109cm) diameter circle 


Specifications subject to change without notice or obligation. Prices 
listed are suggested Amateur Net through participating dealers. 


Technical support may be obtained through CompuServe’s Hamnet 
forum. Messages should be addressed to user ID #76702, 1013. 


Advanced Electronic Applications, Inc. 


P.O. Box C2160/ 2006 196th St. S.W. Lynnwood, WA 98036-0918 


Technical Support & Sales: (206) 775-7373 Fax: (206) 775-2340 
© Copyright 1991 by AEA, Inc. All Rights Reserved. 


BUILT-IN SWITCH 
SELECTS EITHER 
HEIL HC-5 OR 
HC-4 KEY 
ELEMENTS. 


THE microphone of the| Ein 
90’s, be it lengthy rag 
chews with the gang or capturing the 
top of the pileups, the HEIL HM-10 is 
the microphone for you! 


Specify your radio—HEIL will install mating ca 


HEILSOUND 


#2 Heil Drive, Marissa, IL 62257 
Producing the world’s most articulate audio 


NO TUNERS! 
NO RADIALS! 
NO RESISTORS! 


ANTENNAS FOR THE PROFESSIONAL AMATEUR 


MULTI-BAND 
ANTENNA SYSTEMS. 


146 “7 


FOUR EXCELLENT REVIEWS 
JUST DONT HAPPEN BY CHANCE 
CALL US FOR A FREE CATALOG. 


“See review In Oct. 73, 1984 *Sept. 73, 1985 March 73, 1986 
CQ, Dec. 1988 


BILAL COMPANY = cams, 
137 Manchester Drive laisA.| 
Florissant, Colorado 80816 
(719) 687-0650 


ARADO EGBTSRIB ADR thar ve 


* 46h 11.9dB 5/8 Wave x 12 

IMPEDANCE: 50 Ohm 
SWR: tess than 1.5:1 

144-148 MHz 

440-450 MHz 
MAX POWER: 200 watts 
LENGTH: 17/8” 
WEIGHT: 5lbs. 12 oz. 
MOUNTING MAST DIA.: 14-212” 
CONNECTOR: UHF (50-239) 
CONSTRUCTION: Heavy Duty Fiberglass 
SCREW-TOGETHER ABS JOINTS 


@ CA-2x4Z 


500,000 HAMS plus 
1,000's of Public Domain 


CD-Rom Disc 
Questar Retrieval Software. . 
Shipping (per order) 
Dene 
VISA | Sony CDU-6100 player. 


fee nen] 
F3uckMAsTER Publishing 


Rt.3 Box 56 — Mineral, Virginia 23117 
703: 894-5777 — 800: 282— 5628 


Mm CA-2 x 4EX 


MCAD <aMR. 


Reception System 


PC SWL contains the hardware, software, in- 
structions and frequency lists needed to allow 
you to receive a vast variety of digital broad- 
casts transmitted over shortwave radio with 
any IBM PC or Compatible computer. The 


product consists of: 
Demodulator 
Digital Signal Processing Software 
80 Page Tutorial Reference Manual 
World Press Frequency List 
Tutorial Audio Cassette with Samples 


PC SWL automatically decodes Morse code, 
Radio Teletype, FEC (forward Error Correcting 
Code), SELCAL (Selective calling transmis- 


sions), and NAVTEX. 


ADVANCED FEATURES: 
Tuning Oscilloscope 
Digital Waveform Presentation 
Auto Calibration and Code Recognition 
Continously Tunable Filter Frequencies 
Variable Shift 
Adjustable CW Filter Sensitivity 
Farnsworth Code Compatibility 
Unattended Capture and Printing 


Software Systems Consulting 
150 Avendia Cabrillo "C' 
San Clemente, CA 92672 

(714) 498-5784 


keying to 30 volts max. * Unique '‘POWER/LOGIC”’ 


THAT WAS 5 SOME DX PILE- UP YOU GOT CAUGHT IN, DAVE-- 
WE STILL HAVEN'T FOUND YOUR MICROPHONE 2 


AEA, RF CONCEPTS, KANTRONICS, ASTRON, DIAMOND, Etc. 
FACTORY AUTHORIZED DEALER—LOW DISCOUNT PRICES 
FULL LINE OF ACCESSORIES—MONTHLY SPECIALS 


LENTINI COMMUNICATIONS 
21 Garfield St., Newington, CT 06111 
New equipment pricing and orders 1-800-666-0908 Out of State. 
Tech questions, used gear, info 203-666-6227. 
Hours: Mon—Fri, 10-6. Sat, 10—4 WE SHIP UPS 
C.O.D.s 
WELCOME 


'The Best Value 


PACKET RADIO e REPEATERS e PORTABLE 
| READY-TO-GO-Pre-assembled & 
pre-tuned » RUGGED - Stainless steel 
& lightwt> DEPENDABLE - Water & 
corrosion-proof * PROVEN DESIGN- 
From ARRL Handbook, highest qlty. 
materials and workmanship. 


Only $29.95 (or OR 


Money back ick 


Specify MAX146, 
MAX220, or MAX440 


¢ Safe OPTO Isolated output © Built-in side tone 
2V4"’ speaker ¢ Battery or DC powered ¢ Positive 


LED ¢ One Year Ace Systems Warranty 


- See Your Ace Dealer - 
¢ Amateur Electronics Supply 
¢ Barry Electronics 
¢ KJI Electronics ott 
¢ Madison Electronics NL 
* Oklahoma Comm. Center 39.2 
e R. F. Enterprises 
eR & L Electronics 


¢ Rivendell Electronics 
Ace Systems * RD 1 © Box 83 © Wilcox, PA 15870 
(814) 965-5937 


CK-MO-MC-VISA Accepted ( MA add 5% sales tax) 


Send payment to: Cellular Security Group 
4 Gerring Rd., Gloucester, MA 01930 


Or charge by phone: (508) 281-8892 


Radio Buffs 
N4EDO Amateur Radio Sales 


4400 Hwy. 19-A ¢ Mount Dora, FL 32757 


1-800-828-6433 


Find out why thousands of customers have switched to us. 


We Stock ALL Major Brands. 
AUTHORIZED 


had 


JRC 


DEALER 
ASK FOR SPECIAL SALES PRICES 
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‘un listening at 
affordable prices. 


by Jim Kocsis WA9PYH 


Ramsey Electronics offers inexpensive kits rang- 
_ ing from frequency counters to LED blinkers and 
small receivers. This simple, inexpensive AM-only 
shortwave receiver is a great starter project for bud- 
_ ding hams. 


_ Assembly 

The parts come in a plastic bag with a single-sided 
phenolic PC board that has a solder mask, but no com- 
ponent markings. The absence of a component lay- 
out on the board isn’t a problem; the page accompa- 
nying the kit shows the location of all the parts. I 
strongly recommend placing all large components 
first (transformers, pots [potentiometers], antenna 
‘connector, etc.). Next, mount all the resistors and 
apacitors. Add the transistors, diodes, and ICs last. 
Don’t “jump the gun” like me and forget the jumpers. 
(I was anxious to see how this little receiver worked.) 
This unit is easy to assemble. All but one part fit 
erfectly; there was not enough room for the large 
20 uF capacitor at pin 8 of the NE602 IC. I man- 
ged to make it fit on top, but you could also mount 
beneath the board. The disc capacitors are not all 
marked as described, but by the process of elimina- 
- tion you can figure out that the 100 pF capacitors are 
_ marked 100k, not 101, and the 0.01 wF capacitors are 
_ marked 0.01, not 103. I would guess that Ramsey 
switched sources for their parts. This is really a very 
small point, since overall the assembly was very easy 
@ and straightforward. 

Two of the transformers need to be modified by 
- breaking out a small internal capacitor. Otherwise, 
__all parts can be used as supplied. There were no extra 
holes in the board and no extra components. (The 
_ appearance of mysterious extra holes or parts can be 
; _ confusing to the beginner. Ramsey did really well in 

this area.) 


~ Tune-up and Operation 

. I applied power (a 9 volt battery), added a 10-foot 
_ piece of wire for an antenna and an earphone, and 
immediately began tuning in LOTS of shortwave sta- 
_ tions. Actual tune-up consists of peaking a single 262 
kHz IF transformer and presetting the local oscilla- 
tor and antenna coils for the desired 2.5 MHz seg- 
_ ment of the receiver’s 4-10.5 MHz coverage. Ina 
_ few minutes of listening I head the BBC, CBC, and 
Spanish, German, and French stations. 

_ The three controls—RF gain, AF gain, and tune— 
__ are potentiometers. Use the RF gain if there’s so much 
_ signal coming in that the simple AGC circuit can’t 
handle it. The audio output is more than enough for 
an earphone, but there isn’t sufficient audio for even 
small speaker. 


Technical Information 


This receiver uses the Signetics NE602 for the 
mixer/local oscillator; a two-transistor IF amplifier 
with a doubly-tuned transformer comes next. The IF 
amps are followed by two op amps used as an audio 
reamp, and an AGC amplifier. A single transistor 

forms the audio output stage. Current draw at 9 volts 


of listening. 

We Plusses: The receiver is really hot, mostly due to 
_ the NE602. The chip is just coasting in this frequen- 
range—it can actually operate up to 500 MHz RF 
_ input with its own local oscillator running at 200 
Hz. The assembly, tune-up, and operation are all 
ry straightforward. No special tools or equipment 


45 mA, so the battery should provide many hours 


ORDER DIRECT 
1-415-770-2345 
FAX DIRECT 
1-415-770-2346 


TRIPP LITE — PRECISION REGULATED DC POWER SUPPLIES 


varicap (voltage variable capacitor) 
and the oscillator coil. There are 
also a few heterodynes as the receiv- 
er is tuned throughout the selected 
range. (Heterodynes occur when two 
frequencies are mixed nonlinearly, pro- 
aucine a sum frequency and 
difference fre- 
quency.) 


Photo. The Ramsey SR-1 shortwave receiver kit. 


Another problem area involves the RF 
and oscillator coils. Tuning these coils 
requires a very small screwdriver-type 
alignment tool. I’ve seen these types 
crack after several adjustments. Adjust 
them sparingly or consider installing 
another type of coil. 


An Overall Good Deal 


This is Am I glad I bought this receiver? 
an indi- | You bet! I plan on putting it in my car 
cation | and listening to SW (shortwave) instead 
of inad- | of the local AM-FM broadcast “chat- 
equate er.” Ramsey did a fine job on this 
front-end | receiver. The price is reasonable, and 
selectivity. all parts are high quality. (Ramsey uses 


PTHE ELECTRONICS SOURCE 


the same NE602 chip in their 80/40 
meter hamband receiver, in a 2 meter 
receiver and in an aircraft receiver— 
all reasonably priced.) You can also 
buy an optional plastic receiver case 
for $12.95. 

I’ve been building kits and home- 
brewing since 1962. I can honestly say 
that this one was nearly as much fun 
as the first! IRE | 


Reprinted from 73 Amateur Radio, 
August 1989. 


Ramsey Electronics, 793 Canning 
Parkway, Victor NY 14564. (716) 
924-4560. Price Class: $28. 


ORDER DIRECT 
1-415-770-2345 
FAX DIRECT 
1-415-770-2346 


ACTIVE COMPONENTS 


MICROS DRAMS 
Complete Line of DC Power Supplies to Convert 120vAC to 13.8vDC +0.5vDC. Order # Price | Order # ___Price _Desc. 
MK4027N2..... 75 4x1 
Standard Features Include: es 
*Solid state integrated circuit provides excellent regulation. 64x1 
Output voltage maintained up to 95% of no load value. 64x1 
eHigh quality filtering for low noise operation. 64x1 
eHeavy duty power transformer for complete line isolation. rereues 64x4 
*On/Off indicator light and rugged on/off switch on faceplate. 41256-80....2.75 256x1 
*3 conductor grounded cord on 10 amp and larger models. Cou a oie: . = aa 
Current limiting electronic foldback for auto overcurrent protection. 511000-80 875 iMxi 
= ’ : \ a ' PR25 511000-10......8.25  1Mx1 
ripp Lite DC Power Supplies Are Designed For Reliability and Superior Performance. 
STATIC RAMS EPROMS 
ICcS* Continuous Ripple Order # Price | Order # Price Prog. 
Order # Price (amps) Duty (amps) Fusing Voltage HxWxD(Inches) Weight 25V 
PR45 32.95 45 3 Internal 0.1 volt max. 3.125 x 4.75 x 8.25 5 Ibs. 25V 
PR7 44.95 ri 5 Chassis Mount 0.15 volt max. 3.75 x6.5x7.5 7 Ibs. 25V 
PR10 64.95 10 7.5 Chassis Mount 0.15 volt max. 4.5 x 6.625 x 7.625 10 Ibs. 6116LP3........ 2. 95 21V 
PR15 89.95 15 12 Chassis Mount 0.15 volt max. 4.75 X 7.5 x 8.25 13 Ibs. BIAG-32 a -ae. 2.45 12.5V 
PR25 126.95 25 20 Chassis Mount 0.15 voltmax. 5.125x12.5x 10.5 20 Ibs. 6264LP10......5.25 21V 
6264LP15 ......3.95 12.5V 
*Intermittant Communications Duty (50% Duty Cycle) 6264-10.......... 4.75 27128A25 ...... 3. 95 12.5V 
6264-15.......... 3.75 | 27256-25........ 475 12.5V 
62256LP10 ....7.95 27256-30........ 3.45 12.5V 
62256LP15....6.95 | 27C512-15....6.95 12.5V 


FEATURES 


*Color coordinates for easy recognition 
*Insertion wire: 20-29 AWG (0.3 — 0.8 mm) 
“Over 10,000 insertion cycles 


SB400 


SB830 


“Accepts all standard components 


~DATABOOKS 


Motorola RF Device Data —- Vol. 1 & 2 
This two volume set contains over 2200 pages of data on RF Power TMOS FETs, RF 
Power Bipolar Transistors, RF Small Signal Transistors, Tuning and Switching Diodes, 
and RF Amplifiers. Also included are drawings, diagrams, dimensions and pin-outs on all 
packages. Weight: 4.25 Ibs. 


POOR LAG 532 csicsiiy, cant sab ne ts RSNA oxen SOR ls, ogee ons eS 14.95 


MEMORY 


SB1660 $B3220 


Order # 


-MODULES-SIMMS 
Order # Price Organization Speed 
256x9-80 19.95 262,144x9 80ns 
1x9-80 69.95 1,048,576x9 80ns 


Motorola Memory Data 


Over 500 pages on Dynamic RAMS, General and Fast Static RAMS, MOS EEPROM, 


MECL Memories, etc. Weight: 1.25 Ibs. 


ORGEADE TA Sia) cis cieena access cucny Nemmeeea meee See ah, MR NAR wean iatgu ation be venbncaset 8.95 


Motorola MPU/MCU/Peripheral Data — Vol. 1 & 2 


Over 2800 pages on Motorola's Microcontroller and Microprocessor families such as the 
MC6800, MC6802, MC6821, MC6845, MC146818, MC68701, MC68705, etc. 


Weight: 4.0 Ibs. 


Once et DIET SG se est satay os eae shoes hace eat Met nea can ava ccd vod Sak taetaiauoactartieee cna 16.95 


VISA 


National General Purpose Devices Linear Databook 


Over 1600 pages on voltage regulators, operational amplifiers, buffers, voltage 


comparators and instrumentation amplifiers. Weight: 3 Ibs. 


ASI OOO LG ion eae daceenen oxate ie gare Ae Sever aera eae wang cose von ce ee Niemen ese pena 19.95 


[Vv] usps 


eral Sailer eee es Pa fico 8 varay wat enn 

Order # 10+ LxWxH Points Strips Points Posts D7220D 12.95 Graphics Display Cont. 
6.5 x 0.37 x 0.4 2 0 0 0 D7261AD 19.95 — Hard Disk Cont. (12Mhz) 
3.3 x 2.2 x 0.4 2 FD1793PL02 8.95 Disk Drive Controller 
6.5x1.4x0.4 0 LM345K5.0 8.95 5V Neg. Volt Reg. 3 Amp 
6.5x2.2x0.4 2 NS16450N 6.25 Asynch. Comm. Element 
8.5x3.9x 1.2 1 N80L286-8 14.95 16-Bit CPU (8Mhz) PLCC 
8.5x5.1x 1.2 4 WD1943 4.95 Dual Baud Rate Gen. 
9.1 x 6.9 x 1.2 5 Z0800110PSD 19.50 Segmented CPU (10Mhz) 
9.5 x 8.3 x 1.2 7 


Z0803008PSD 9.50 Serial Comm. Cont. (8Mhz) 


THE ELECTRONICS SOURCE 


2917 Bayview Drive 
Fremont, CA 94538 


Order Direct: 1-415-770-2345 
Fax Direct: 1-415-770-2346 


Monday-Friday, 7am - 5pm (PST)/10am-8pm (EST) 


[V] MasterCard 


[V] COD-No personal checks, US funds ($5.00 Charge) 


[Vv] urs 


Add 5% of total for shipping charges ($3.00 min.) 


[V] Airborne Express 


Call or write today to reserve your free copy of our 1991 
catalog due in July 1991. 


National Programmable Logic Devices Databook 
Over 400 pages including data sheets, designing with PLDs, methodology and 
developmental tools. Also included is an introductory tutorial section. Weight: 1.0 Ib. 


PACK HH AOQOGS Ne aiee rescsse ec conguarctaspcs ees cae avin deceea ne tase Nao cate wos vat uugacat matexacsuaeticees 12.95 
Extensive range of parts & components in stock. 


*California residents, add appropriate sales tax. 
“12 month warranty on all EasyTech products. 
*30 day money back guarantee. 


“We reserve the right to substitute manufacturers. 


“Prices subject to change without notice. 
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Welcome to the exciting world of 
amateur radio! We would like to 
introduce you to our ham radio 
software -- LOGic Jr. for quality at 
a low price, and LOGic II for the 
ultimate in features and flexibility. 


Good software can add more to 
the enjoyment of your hobby than 
any other accessory. You will 
want to keep records of interest- 
ing conversations, contacts with 
exotic places, third-party mes- 
sages, QSL cards, etc. Wherever 
your interests may lead--DXing, 
contesting, traffic handling, rag 
chewing, or awards chasing, the 
LOGic family can handle it. 


And LOGic does much more than 
keep records! Please ask for our 
free 10-page illustrated info 
pack. You will find our software 
has the most features -- like 
tracking for nearly any award 
Auto scoring for nearly any con- 
test. Interfacing to most comput- 
erized radios and antenna rotors. 
Customizable logging screen with 
streamlined data entry and fast, 
flexible, easy data retrieval. 


While these products’ advanced 
features satisfy the most experi- 
enced operator, self-explanatory 
menus, online help, a superb 
manual, & telephone support let 
the beginner master the basic 
functions quickly. 


You will find LOGic is an inexpen- 
sive yet valuable addition to your 
station. For IBM PC, Amiga, and 
Atari ST. Coming for Mac. 


MasterCard. 


VISA’ 


Personal Database 
Applications 
Dept RF 
2616 Meadow Ridge Dr 
Duluth, GA 30136-6037 
GB 404-242-0887 
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RF review 


Ramsey QRP-40 


Transmitter 
Quick and easy! 


by Kenny A. Chaffin WB@E 


Ramsey Electronics of Victor, New 
York, provides a painless way to get 
involved in QRP (low-power) con- 
struction and operation. They offer 
three 1 watt output QRP transmitter 


kits: for 20, 40, and 80 meters. I first 


saw these kits advertised in 73 
Magazine and I called to find 
out more about them. 


Fast Delivery 


I ordered the 40 meter ver- 
sion, since that’s my favorite 
QRP band, along with the 
case kit. When it arrived two 
days later, I could hardly wait 
to heat up the old soldering iron. 
Unfortunately, I had to wait a bit. We 
have three kids all under three years 
old, the most recent addition being 
three weeks old. As you might imag- 
ine, this sometimes causes QRM (inter- 
ference) with my hobbies. 

Even so, I didn’t waste any time 
opening up the package and checking 
it out. The case was machined and 
marked, and included the front panel 
knobs, but the connectors and switch- 
es were part of the QRP-40 kit. The 
case kit consists of the plastic case 
itself, custom front and rear panels, 
and knobs for the controls which come 
in the transmitter kit. Having a cus- 
tom case isn’t essential, but it simpli- 
fies the project and gives a nice fin- 
ish. I was pleased with everything I 
saw. 


Design and Tuning 


The QRP-40 arrived in a plastic bag 
designed to hang on a pegboard dis- 
play. The bag contained the 4" x 5" 
(100 x 127 mm) circuit board along 
with all of the other parts. The first 
thing I did was pull out the one-page 
instruction sheet and examine the cir- 
cuit. It’s a four-transistor transmitter 
design with a VXO arrangement. That 


it’s a VXO (variable crystal oscilla- 
tor) circuit wasn’t mentioned in the 
advertisement I saw, but it’s explained 
in the Ramsey catalog. 

I was immediately pleased that it 
allowed for two crystals selectable by 


one of the two 
front panel con- 
trols. The other 
control is a po- 
tentiometer 
for tuning the 
VXO. The in- 
struction sheet 
indicated a 
tuning range of 
10 kHz, which 
was about what 
could be expect- 
ed from a VXO 
circuit on 40 
meters. 

The crystal 
frequency of 
7150 kHz is on 
the upper edge 
of the Novice 
band. I think it 
would’ve been 
better to have it 
on the 7110 kHz 
Novice QRP fre- 
quency or the 
standard 7040 
kHz QRP fre- 
quency. If you want to operate the rec- 
ognized QRP frequencies, you have 
to either order the right crystals or pull 


them out of other equipment. The sup- 
plied crystal is a standard HC18/U 
from Jan Crystals, but the instructions 
say that almost any style will work. 
(For a free catalog, call or write Jan 
Crystals, P.O. Box 06017, Ft. Myers 
FL 33906; (800) 526-9825 or (813) 
936-3750.) 


Contents of the Kit 


I thought I’d need an antenna switch 
to connect my vertical antenna to either 
the QRP-40 or my transceiver, as in 
the old days when I had a separate 
transmitter and receiver, but I didn’t. 
The QRP-40 has a built-in diode switch- 
ing arrangement that provides an anten- 
na output to a receiver! Good job, guys. 

Next I checked all the parts against 
the parts list. Some of the transistors 
come in a couple of flavors, but 

m the variations are 
Taxes all listed, so it 

shouldn’t cause 

any confusion. A 
couple of hand- 
written additions 
to the instruction 
sheet concern the 
resistor-like induc- 
tors that are part of 


Photo. The Ramsey QRP-20 transmitter kit 
(similar to the QRP-40). 


the kit. If you aren’t familiar with this 
type of inductor, which looks almost 
like a resistor, it can confuse you. The 


Satellite City 


2663 County Road I, Moundsview, MN 55112 
National 1-800-426-2891 Local 1-612-786-4475 Super MN WATTS 1-800-279-1503 


most notable difference is that the 
inductors have silver bands on both 
ends, and the color code in the mid- 
dle. 

After verifying that nothing was 
missing, I carefully put all the parts 
back in the bag and waited for an oppor- 
tunity to begin. 


Assembly 


My chance came the following day. 
With the kids and wife napping, I 
sneaked to the basement and heated 
up the ol’ Weller soldering iron. Even 
though the QRP-40 is a relatively sim- 
ple circuit with about 50 parts, it doesn’t 
guide you step-by-step (for example, 
“Insert R31 at position A12.”). For 
this kit, you have to know what resis- 
tors and capacitors are, and how to 
read their values. The entire assembly 
instructions consist of nine steps: 
1. Orient the circuit board. 
2. Install jacks and switches. 
3. Install capacitors. 
4. Connect a 100 ohm resistor to a 
220 WH inductor, and install as 
shown on the figure. 

. Install resistors (47k on solder 
side). 

. Install diodes and transistors. 

. Install inductors. 

. Install crystal. 

. Check all solder connections. 

The only difficulty was positioning 
a couple of the transistors. Q2, in my 
kit, is almost round. It took me a sec- 
ond to find the flat side. The parts 
placement drawing was a great help 
in figuring this out. Q4, on the other 
hand, is almost square. It does, how- 
ever, have a couple of missing corners 
on one side. If you assume this is the 
rounded side, and the other side flat, 
you'll have it right. 

Unused holes on the circuit board 
are indicated on the layout drawing, 
something often overlooked in kits. 
This makes it easier to check place- 
ment. 

I completed the entire assembly by 
the time the kids got up from their 
naps, in about an hour and a half. This 
was enough time for me to check and 
make sure I'd installed and soldered 
everything properly. Depending on 
your experience with kit building, allow 
from one to three hours. 


Nn 


Oo co NO 


Apprehension 


Power input can range from 12 to 
14 volts, so I connected the board 
to my 2 meter rig’s power supply. I 


we. 
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rounge around a bit to 
tors and adapters to connect 


key connector are all phono plugs. 
Fortunately, from my work with the 
_ HW-7 QRP rig and a couple of home- 
rew preamps, I had phono-to-UHF 
dapters. 

__ The switch for the crystals is not 
marked on either the board or the 
ematic as to which position is for 
ich crystal, but it’s relatively easy 
to figure out. The front panel of the 
_ case is marked, but for you who get 
the kit without the case kit, remember 
_ that out is position A, and in is posi- 
tion B, 

__ Iselected position A, the 7150 kHz 
_ crystal, and connected the transmitter 
_ to my antenna via a wattmeter. I turned 
_ the power switch on for about half a 
_ second and then quickly backed it off. 
_ Nosmoke. Good. Everything looked 
_ fine, so I turned the power back on 
and pressed the key. Yeah! Power out! 
_ The wattmeter showed about 1 watt. 


Adjustment and Tuning 


_ The next step was to check the receiv- 
_ erand verify the frequency. Sure enough, 
__ it was at 7145 kHz. Checking the range 
f the tuning control, which is a 
5k pot, gave a range of about 7145 to 
_ 7150 kHz. The only internal adjust- 
_ ment is a coil in the oscillator circuit 
that adjusts the tuning range. Trying 
arious settings and adjustments, I was 
able to get the lower limit down to 
_ about 7140 kHz, but I could never get 
a range of more than 7 kHz. Close, but 
Ot quite the claimed 10 kHz. The tun- 
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Specify class desired: 


Technician 


af ae ee 
dent on the type of crystal and other 
factors, so I don’t consider this a sig- 
nificant problem. 

Later, I found some old FT-243 style 
crystals in my junk box and decided 
to try them just for grins. They seemed 
to work, though the tone of the output 
signal was nothing to write home about, 
and the tuning range was non-existent. 
It’s probably best to avoid older crys- 
tals and stick with the newer canned 
crystals. I tested the transmitter with 
a wide range of crystals, and the power 
output remained 1 watt, regardless of 
frequency. 

Installing the board in the case is 
simple. Ramsey provides rubber feet 
for the bottom half of the black plas- 
tic case. The top and bottom are iden- 
tical, except that the bottom has two 
holes for screws to secure the case. 
The circuit board is a tight fit. Place 
the front panel on the board and fit 
these together into the bottom. Four 
screws hold the board in place. After 
screwing the board down, you can 
attach the back panel and top. 

Iran into a slight problem with the 
button for the crystal select switch. It 
was too loose to fit on the switch shaft, 
at least in my kit. Folding a strip of 
paper and inserting it between the shaft 
and the button snugged up the fit 
enough. 


On the Air! 


Operating on 1 watt with a vertical 
antenna is a world apart from operat- 
ing with a kilowatt and a 7-element 
beam. You have to use a few tricks, 
like tail-ending, calling a station when 
he finishes a QSO, or answering a CQ 
rather than calling CQ 


The first CQ I answered heard me. 
KS5KS in Albuquerque, New Mexico, 
was my first 1 watt contact. He valiant- 
ly gave me a 559, and we chatted for 
a few minutes while I attempted to 
contain my enthusiasm. It’s quite a 
feeling to have a QSO going well, and 
even rag-chewing a little, on 1 watt. 
Amazing! 

The next day I had a contact with 
Joe N3NJ in Pittsburgh, and with oth- 
ers around the states. I haven’t worked 
any foreign DX with the QRP-40 yet, 
but others have done it, so it’s just a 
matter of time. I can hardly wait to 
work New Zealand with 1 watt. 


Conclusion 


Ramsey has a limited warranty on 
its kits, and telephone help if you have 
problems, but with the simplicity of 
this particular kit, it should be smooth 
sailing. 

The finished QRP-40 transmitter 
installed in its case measures about 
5" x 5 1/2". It’s a nice-looking addi- 
tion to my station. 

Is it worth the money and effort? 
Absolutely. If you’re looking for an 
easy way to build a QRP rig, this is it. 
Quick delivery, complete kit with good 
instructions, and easy operation. And 
it’s always more fun to get on the air 
using something you built yourself. If 
you’re not into scrounging for parts, 
this may be the kit for you. 


Reprinted from 73 Amateur Radio, 
December 1989. 


Ramsey Electronics, 793 Canning 
Parkway, Victor NY 14564. Tel. (716) 
924-4560. Price: $30. Matching Case: 
$13. 


ing range of a VXO is highly depen- ; 


INSTANT THEORY 


READY FOR YOUR TEST 
IN 7 DAYS OR LESS 


New KEY WORD audio cassette course teaches you all you need to know to pass 
any Amateur Radio exam. Novice, Technician, No Code Technician, General, 
Advanced or Extra. Individual classes available. 


Each class in 7 days or less. 
Guaranteed 100% 


The new course that teaches you 
the test while driving in your car. 


OSO Comp-Troller 
PC Control for Kenwood Rigs 
QSO Software proudly announces a second entry in quality ham radio software. 


QSO Comp-Trolier offers complete PC control of Kenwood transceivers. The 


program is available for the Macintosh and MS-DOS (IBM Compatible) PCs with 
>64K EGA or VGA Graphics and a Microsoft® compatible mouse. QSO Comp-Troller is currently 
optimized for the Kenwood TS-950 transceiver, and will control all other RS-232 compatible Kenwood radios Major 


QS0 Terminal TS-950 
3903.5 USB 


ster evra 09 rem a 
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— 
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Actual Screen Image 


See us at Dayton - Booth 640 


> Runs on IBM Personal Computers and compatibles or 
Macintoshes. 

+ Programs are available for all Amateur classes, Commercial 
Radio Telephone and Radar Endorsement. Sold separately. ‘ 
« Work with the entire question pools (updated Nov. 1990 ), or y 
study questions automatically selected by the program from ’ 
your weakest areas. 

+ Includes full screen graphics & explanations on appropriate 
questions. 

Logs multiple study sessions and allows resuming at a later 

time. 


Introductory Price 
$149.95 


OSO Tutor 


Study Aid for Amateur Exams 


per class 1B 


* PA residents add 6%. Commercial class is 
$39.95. Price includes shipping. Add $2 each for 3 
1/2" IBM Disks 
Public Domain disk also available. Contains excellent 
morse code tutor as well as other Ham Radio 
programs. Cost is $5 to cover materials and handling. 


+ Creates randomly generated sample tests on-line or written 
on Epson/IBM or Macintosh graphics printers. 


Call or write to 


Qso Software 
208 Partridge Way 
Kennett Square, PA 19348 


215-347-2109 (Voice or FAX) 


LEE EAE 
OSO Software a am 
Jame 


Do eos : 


ite AMSAT, at Amateur rs ellite aa A 
DC 20044. TNX Lambda Network Newsletter, es 


Printed manual is included with each 
course explaining each question, cor- 
rect answer, and in-depth detail of 
the test material for study at your 
leisure. 


AAMATEUR 
ADIO SCHOOL 


No Code Technician 
General 

Advanced 

Extra 


+ 3.00 M&H 
for 1 or more courses. 
Check, VISA or MC. 


CA residents please add 
6.5% sales tax. 


Jerry Ziliak’s 


2350 Rosalia Drive 
Fullerton, CA 92635 
(714) 990-8442 
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Mike Bryce, 2225 ieee NW, Massa lon, Ohio 44647 


Radio has always been a mystery 
to me. My first radio was a crystal set 
my dad bought for me one Christmas. 
It was a kit. The radio was called the 
Remco Super Crystal Diode Receiver. 
Oh my, it was a fancy one, with a slid- 
er tuning, fancy blue cabinet, and real 
honest-to-goodness headphones. (I 
would later find out that these were 
called “cans” by the ham radio oper- 
ators.) Best of all, the radio required 
no batteries. This was truly a super 
radio! 

My dad, bless him, was never one 
for electricity, let alone radio. In fact, 
to this very day he needs instructions 
to change a light bulb. But the good 
sport that he is, he jumped in with both 
feet, with me right by his side watch- 
ing his every move. 

Since the crystal set was in kit form, 
we had to wire in the different parts 
according to the drawing. There was 
nothing of any great mystery here, I 
thought, just a lot of wires. Then, from 
a yellow envelope, it came: a germa- 
nium diode! “This,” I shouted, “must 
be what makes the radio work!” 

As it turned out, we spent most of 
the day trying to figure out the draw- 
ings. Then we spent the rest of the day 


AEA 
ASTRON 
BUTTERNUT 
CALLBOOK 
COMET 
DIAMOND 
HUSTLER 
KANTRONICS 
LASER 
COMPUTERS 
MFJ 
RADIO SHACK 
SMILEY 
ANTENNAS 
TEN-TEC 
VALOR 
ANTENNAS 


& more. 


Small town 


service with 
discount prices. 


DANDYS 


120 N. Washington 
Wellington,KS 67152 
(316) 326-6314 
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radio 


running an outside antenna to a near- 
by tree and trying to come up with a 
suitable ground. Then the moment of 
truth was at hand. I turned the set on, 
and it worked! Instantly, I heard the 
local broadcast station. That’s all it 
took, and I’ve been hooked on radio 
ever since. 


Types of Diodes 


Looking back at my first radio, the 
magic that made it all possible was, 
and still is, the diode. A simple com- 
ponent made of silicon or germani- 
um. There are, of course, other mate- 
rials that are used to make diodes, such 
as selenium, which is still found today 
in battery chargers. But sili- 
con or germanium are the most 
common diode materials. 

Diodes made from silicon 
or germanium are usually clas- 
sified as PN junction diodes 
or point-contact diodes. Junc- 
tion diodes are used from DC 
to the microwave region of the 
frequency spectrum. Point- 
contact diodes are generally 
used in RF applications. The 
difference between the two 
lies in how they’re construct- 
ed internally. The diode used 
in my crystal set was a IN34A 
germanium diode. This diode 
is a point-contact diode. 


Properties of the Diode 


By attaching a piece of P- 
material to a piece of N-type 
material, we end up with the PN junc- 
tion. If we connect the positive side 
of a battery to the P-junction, and the 
negative side to the N-junction, cur- 
rent will flow through the circuit. Elec- 
trons will flow across the boundary of 
the two types of materials. This bound- 
ary is known as the junction barrier; 
a drop in voltage is associated with it. 
Most silicon diodes have about a 0.7 
volt drop across the junction. German- 
ium diodes, on the other hand, have 
about a 0.3 volt drop. This voltage 


a 
magic by Michael Bryce WB8VGE 


drop can be most useful in specific 
designs for radio equipment. 

In the above example, if we con- 
nect the battery up backwards, no cur- 
rent will flow. This is a second impor- 
tant feature of the diode: A diode will 
only pass current in one direction! It’s 
a kind of one-way valve for electrons. 
Because diodes will pass current in 
one direction and one direction only, 
they are polarity-sensitive. 

One end of the diode is called the 
anode, and the other end, the cathode. 
With glass diodes, the cathode end of 
the diode is marked with a strip or 
band. Larger diodes may even have 
the symbol stamped on their case. For 


Current 


a diode to work properly in a radio cir- 
cuit, it must be installed correctly with 
respect to the anode and cathode. If a 
diode is installed backwards, the cir- 
cuit will fail to operate normally. 


Uses of the Diode 


Because of the diode’s one-way 
flow, diodes make excellent switches. 
By applying a voltage to the diode, we 
can turn the diode on and off. This is 
also known as having the diode con- 
duct. Diodes can steer a voltage to the 


The No-Tune Windom Antennas 


complete, assembled, ready to use 


No tuning. 


Ready to Use Now 
Includes Custom 
99 ft. RG-Sx feedline 
Plans, patterns, data: 
WindomTechNote #126 
$6.95 ppd USA 
Tech Supt: 801-373-8425 


Antennas West 
Box 50062F Provo, UT 84605 


Kink-Proof 
Wx-Sealed 
Low Noise 


ing. No knobs to twist. 
TNT is No-Tune on 80 ew, 40, 20, 17. 12, 10. TNT/2 is No-tune on 
40, 20, 10. Work other bands w/ tuner. DX &Gain rise w/ frequency. 
No Traps or Resistors 
Insulated to 3000 V 
Rated 500 ee 


- TNT $89: +88 
indom itt. og P&H 


TNT/2 S79. 3, 


Hoe 800-926-7373 


The TNT secret? 
Feed a resonant 
antenna off cen- 
ter at a constant 
impedance point. 
Result: broad, 
low SWR curves, 
& No-tune band- 
switching on 
harmonically 
related bands. 


New: 
Custom 2KW 
TNIs--add $70 


Subscribe to 


call 1-800-722-7790 
in New Hampshire call (603) 525-4201 


proper location as 
need be. Diodes 
can also protect our 
equipment from 
being connected up 
backwards to the 
power supply or 
battery. 

There are two 
different ways to 
protect our gear 
from reverse polarity. Both versions 
require one silicon diode, nothing more. 
The first method is to install a diode 
in series in the positive lead of the 
radio. Because the diode will only con- 
duct when the anode of the diode is 
connected to the plus voltage, we have 
established our one-way valve in the 
supply line. Connecting the radio’s 
power leads backwards will cause no 
damage to the radio. In fact, nothing 
will happen. No current will flow and 
the radio will be protected. 


Anode 


Polarity Protection 


But there is one drawback to this 
solution. The junction of the diode will 
drop 0.7 volts from our power supply. 


Figure 2. The current flowing in a diode. Reverse the battery, and no current will flow. 


If the radio draws a small amount of 
current, the voltage drop won’t cause 
us much concern. However, if the radio 
draws lots of current, the diode must 
be quite large to handle the current. 
The voltage drop across the junction 
barrier will then be converted into heat, 
and the diode must get rid of this excess 
heat or be destroyed. 

A second and perhaps more dra- 
matic solution is to connect the diode 
from the positive lead to ground. The 
cathode of the diode is connected to 


Don't Climb! 


No need to risk life and limb 
to climb trees or scale walls. 
No need to drop a big bill to 
buy a bow, nor to practice 
endlessly to learn how to 
use it. No need for three 
hands to hold sling shot, 
sinker, and spool. There's a 
simple way to launch an- 
tennas into the sky. It's 
both effortless and easy. 
One person working alone 
can install an antenna in 
minutes. 


Details & Plans are found in 
Technote 127B $5.95 ppd USA 


Re-usable 


Figure 1. Schematic symbol 
for a diode. 


Ready for Action 
Fast & Easy to Use 
Eliminates Climbing 


Cathode 


rent of the diode used. Here’ Ss 
works. 

When the power leads are ai 
correctly to the supply, nothin 
pens. If by mistake the lead 
reversed, the diode conducts, ca 


ity protections scheme around for hi high 
current applications. A simple di 


repairs. 


Diode Duties 


In addition to serving as a sw 
diodes can do many more impo 
duties inside our radios. Dio 
used for gates, frequenc: 
tipliers, capacitors, clam 
detectors, and voltag 
ences. Diodes can also 
to generate light when 
is passed through them (1 
LED, or Light Emitting Dio d 
and some diodes generate 
rent when light strikes th 
junction (the silicon solar ce 

What made my crystal ra 
work without batteries? 
1N34A diode! Diodes do son 
thing else for us: They rec 
(change) an AC voltage to a 
DC voltage. My little = tal 


audio for me to hear. 

As we learned earlier, diodes 
duct or turn on when the current i 
flowing in one direction, and one dir 
tion only. The common juice yo! 
from the wall socket is AC at 6( 
The voltage swings back and forth 
times per second. If we were iors 


Launch antennas the easy 


ORV-O1 


Meno bastalloation 


Box 50062E Prove, UT 


Fast & Easy to Build 


h © measuring or cutting 

¢ Everything included 
Finish antenna in minutes 
_ Quality Components 
Presoldered Silver Fittings 
Kinkproof QuietFlex wire 
Fully insulated, wx sealed, 


id your own from scratch. 


SALES 


HT’S 
MODEL 
TH-205A 
TH-225A 
TH-26AT 
TH-27A 
TH-47A 
TH-415 
TH-77A 


MOBILE VHF/UHF 
MODEL 
TM-241A 
TM-2530A 
TM-2550A 
TM-331A 
TM-441A 
TM-631A 
TM-731A 
TM-941 
TM-751A 
TM-851A 
TS-711A 
TS-790A 


HF EQUIPMENT 
MODEL 
TS-140S 
TS-680S 
TS-440S 
TS-440/AT 
TS-850S 
TS-850/AT 
TS-950S 
TS-950SD 


[AEA e ALINCO ¢ ASTRON ¢ ALPHA-DELTA e AMERITRON ¢ ANTENNA SPEC 


met 


‘ 8 

Sainde would change or rectify 
C to DC. Using only one diode leaves 
_ us with only half of the AC rectified; 

__ the other half did not tum on the diode. 
_ The solution is to use two or more 
diodes to conduct on all the swings of 
_the AC voltage. Add some filter capac- 
-itors and a regulator, and you’ll end 
with a DC power supply to oper- 
your newest radio with. Diodes 
still remain a large part of radio! 
_ Well,that’s about all the space this 
time. I’m glad to be part of Radio Fun. 
_ As my old English teacher said, ““Any- 
one have any quotes, comments, or 
questions?” If so, I have a big mail 
box and a friendly mailperson. 


i created by AntennasWest 


Fail-Safe visual instructions 


no-corrode, low noise design 
Tune All Bands incl WARC 


echNote #124-C $5.95 ppd USA 
l 801-373-8425 for Tech advice. 


Michi 


Write Michael Bryce WB8VGE at 2225 
Mayflower NW, Massillon OH 44646. 


Order U 


Figure 3. 
Two methods 
of reverse 
voltage pro- 
tection. 
Remember 
to use a fuse 
with a cur- 
rent rating 
less than that 
of the diode 
when using 
method (a). 


* Double Size GSRV 
204 ft 160-10 Dipole 
¢ Full Size GSRV 
102 ft 80-10 Dipole 
* Half Size GSRV 
51 ft 40-10 Dipole 
* Quarter Size GSRV 
26 ft 20-10 Dipole 
* Marconi Adapter kit 
converts any dipole to Marconi 
¢ 200' Dacron 250# line 


Order Hot-Line: 


gan 


15000 E. 9 MILE RD. EAST DETROIT, MI 48021 


KENWOOD 


DESCRIPTION 

2M 2.5W AFFORDABLE 
2M 5W SCANNG DEL 
2M 2-5W MINI 15MEM 
2M 2-5W MICRO 40ME 
70CM 2-5W MICRO 
70CM 2W SCANNG DEL 
2M/70CM DEL DUAL B 


DESCRIPTION 

2M 45W PROG MIC 

2M 25W DELUXE 

2M 45W DELUXE 
220MHZ 25W PROG MIC 
440MHZ 25W PROG MIC 
2M/220MHZ DUAL BAND 
2M/440MHZ DUAL BAND 
2M/440M/1.2 TRI-BAN 
2M 25W ALL-MODE 
70CM 25W ALL-MODE 
2M 25W ALLMODE BASE 
2M/70CM SATELLITE 


DESCRIPTION 

HF COMP GEN COV 
HF/6M COMP GEN COV 
HF DELUXE COMP 
HFDEL COMP TUNR 
HF 12V DEL DDS 

HF 12V DEL TUNR 

HF BASIC VERSION 

HF THE DX MACHINE! 


LST 

314.95 
399.95 
369.95 
419.95 
429.95 
419.95 
599.95 


LIST 
469.95 
499.95 
519.95 
469.95 
479.95 
749.95 
749.95 
1199.95 
699.95 
771.95 
1059.95 
1999.95 


LIST 
949.95 
1149.95 
1249.95 
1449.95 
1699.95 
1899.95 
3299.95 
4399.95 


WE STOCK A FULL LINE OF ACCESSORIES 
FOR THE KENWOOD LINES, CALL FOR OUR DISCOUNTED PRICES! 
1-800-TRU-HAMS 


e BUTTERNUT ¢ CUSHCRAFT eKENWOODeLARSEN*MFJe AEA ¢ ALINCO *TEN-TEC*®YAESU ¢ ICOM °¢ 
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a) +12 Volts 


G5R V All-Band om Ul cKit S ‘ 


$11.95 
Add $5 P&H 


1-800-926-7373 


OURS 
269.95 
339.95 
314.95 
354.95 
359.95 
359.95 

2499.95 


OURS 
°349.95 
429.95 
449.95 
399.95 
404.95 
634.95 
629.95 
1014.95 
$99.95 
654.95 
894.95 
1694.95 


OURS 
799.95 
990.00 

1060.00 

1219.95 

1439.95 

1619.95 

2794.95 

3724.95 


+12 Volts 


The diode will conduct if the power leads are 
reversed, blowing the fuse 


Current will only flow to the radio when 
the power leads are connected correctly 


Baraboo, Wisconsin 
Sauk County 


KOZZ 


——— 


Info $1 


Antennas WestA\ 


100 
200 
400 
500 
1000 


, Two-Color 
& | Rainbow Assortment 
We Shij NextDay 2na ry 
$29.95 $24.95 $19.95 
$39.95 $34.95 $29.95 
$49.95 $44.95 $39.95 
$54.95 $49.95 $44.95 
$99.95 $89.95 $79.95 


orders ppd air mail USA. Canada add $2 
For overnight air delivery USA add $10. 


1-800-926-7373 Box 50062-F, Provo UT 84605 


Radio 


SERVICE 


TERMS: 


ORDERS 
IN-STATE 
SERVICE 

FAX SERVICE 


Prices Do Not Include Shipping. 
Price and Availability Subject to 


Change Without Notice 


Most Orders Shipped The Same Day 
COD’s Welcome ($4.00 + shipping) 


HT'S 
MODEL 
IC-O2AT 
IC-2GAT 
IC-2SAT 
1C-24AT 
IC-32AT 
IC-3SAT 
IC-4SAT 
IC-4GAT 


MOBILE VHF/UHF 
MODEL 


O 
ICOM 


DESCRIPTION 

2M 5W 10MEM DTMF 
2M 7W 15MEM DTMF 
2M 2-5W DEL MICRO 
2M/70CM DEL MICRO 
2M/70CM 6W 20MEM 
220M 2-5W MICRO 
70CM 2-5W MICRO 
70CM 7W 15MEM DTMF 


DESCRIPTION 


IC-229A 
IC-229H 
1C-3220A 
IC-3220H 
IC-2400 


HF EQUIPMENT 
MODEL 

IC-725 

IC-726 

IC-735 

IC-751A 

IC-765 

IC-781 


2M FM, 25W 20MEM 
2M FM, 45W 20MEM 
2M/70CM 25W 40MEM 
2M/70CM 45W 40MEM 
2M/70CM 45W DEL. 


DESCRIPTION 

HF COMPACT GEN COV 
HF/6M COMP GEN COV 
HF DELUXE COMPACT 
HF 12V BASE TXCR 

HF DELUXE TNR,PS 

HF DX’ERS DELIGHT 


WE STOCK A FULL LINE OF ACCESSORIES 
FOR THE ICOM LINES, CALL FOR OUR DISCOUNTED PRICES! 
1-800-TRU-HAMS 


HT’S 
MODEL 
FT-411E 
FT-811 
FT-470 


MOBILE VHF/UHF 
MODEL 

FT-212RH 
FT-290Ril 
FT-4700RH 
FT-712RHT 
FT-736R 

FT-5200 

FT-6200 

FT-2400H 


HF EQUIPMENT 
MODEL 
FT-747GX 
FT757GXIl 
FT-767GX 
FT-990 
FT-1000B 
FT-1000D 


MODEL 
OMNI IV 
PARAGON 


°/ 
\ 
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QRP—FUN—QRP—KIT 


Ee vg 


Anybody can work the world running 1kw, 
but you have to be good to do it with only 
1 watt. Want to find out how good you real- 
ly are? Then try this little rig. Crystal con- 
trol, your choice of bands 80, 40, 30, 20, 
15m. Built in key, built in antenna switch. 
All built into a 2 1/4 x 3 3/8 case. Operates 
on 12 vde. Small enough to slip into your 
shirt pocket. Order now and receive a U.S. 
map in black & white so you can color in 
the states as you work them on your way 
to that W.A.S. award. The map also lists 
the QRP operating frequencies. 


QRP KIT & CASE 
(crystal not included) 


Portable QRP antenna... 

handles up to 150 watts. Fully assembled to your 
frequency. Small, lightweight, waterproof. Includes 
clear insulated copper wire, center insulator 
with eyehook, end insulators an 529. of 


Add $3.00 Shipping & Handling 
C.O.D. add $3.00 
TX residents add 8% sales tax. 


SOUND COMMUNICATION SYSTEMS 
P.O. BOX 47881 
SAN ANTONIO, TEXAS 78265 
(512) 651-5155 


1-800-TRU-HAMS 
1-313-771-4711 
1-313-771-4712 
1-313-771-6546 


DESCRIPTION 
2M 2-5W 50MEM,CTCSS 
70CM 2-5W 50MEM 
2M/70CM 2-5W SOMEM 


DESCRIPTION 
2M 50W,CTCS,DTMF 

2M 25W ALL-MODE 
2M/70CM REMOTE HEAD 
70CM 35W, CTCS,DTMF 
2M/70CM 220//1.2 SAT 
2M/70CM DUAL BAND 
70CM/1.2 DUAL BAND 
2M 50W,LCD,CTCSS 


DESCRIPTION 

HF LGTWGT MOBILE 
HF COMP GEN COV 
HF 2//220//70C TUNR 
HF 12V DEL TUNR+ 
HF BASIC VERSION 
HF QSL CATCHER! 


LIST 

405.00 
405.00 
491.00 


List 
405.00 
610.00 
799.00 
497.00 

1922.00 
749.00 
899.00 
419.00 


LIST 

889.00 
1089.00 
2299.00 
2399.00 
3399.00 
4399.00 


WE STOCK A FULL LINE OF ACCESSORIES 
FOR THE YAESU LINES. CALL FOR OUR DISCOUNTED 


PRICES! 1-800-TRU-HAMS 


TEN-TEC 


HF EQUIPMENT—AMEaRICAN MADE 


DESCRIPTION 
HF 9 BAND TXCVR 
HF GEN COV TXCVR 


ANTED: QUALITY USED GEAR, CASH OR TRADE 


OURS 
319.95 
319.95 
394.95 


OURS 
349.95 
524.95 
689.95 
424.95 

1589.95 
639.95 
759.95 
354.95 


OURS 
699.95 
929.95 

1789.95 

2034.95 

2879.95 

3434.95 


29.95 
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Not Cheap, But Worth It 


Welcome to the wonderful world 
of amateur radio! Most likely, you’ve 
just gotten your “ticket” and can’t 
wait to get on the air. Just as like- 
ly, you’re bewildered by the tre- 
mendous variety of equipment you 
can buy to operate on the various 
bands and modes. You may also 
be bewildered by some of the 
prices! 

Yes, new ham radio gear is not 
cheap. Generally, though, it repre- 
sents good value. How can those 
both be true? Well, you spend a lot 
of money, but you also get a lot 
of radio. Today’s rigs have so 
many “convenience” features that 
you may be inconvenienced by hav- 
ing to read and remember a big oper- 
ating manual! But it’s worth it. Those 
features really enhance your operat- 
ing pleasure. And operating is what 
ham radio is all about, right? Well, 
maybe.... 


Like a Diamond 


Like other gems, ham radio has 
many facets. If, like many of us, you 
started out in radio by operating CB, 
you know that it’s fun to talk to peo- 
ple through the air. Unlike CB, though, 
ham radio gives you much, much more 
than mere talking across town, or the 
occasional interference-plagued “‘skip” 
contact. There’s television (ATV), 
radioteletype (RTTY), packet (com- 
puter communications), worldwide 
narrowband still-picture TV (SSTV), 
and perhaps even good ol’ Morse code 


Features: SINGLE-SIGNAL receiver, VFO tuning, 


PORTABLE QRP CW TRANSCEIVER 
DEC. '90 & JAN. ’91 QST BY GARY BREED K9AY 


the 
tech 


~ “hand-held transceivers”) aiacticd to 
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side by Michael Jay Geier KB1UM 


(CW). There’s also satellite (yes, you 
really can talk through a satellite!), 
fox hunting (finding hidden transmit- 
ters), and the challenge of low-power 
(QRP) operation. But even with all 
this territory to explore, operating can 
get a little boring after awhile. Let’s 
face it, how much would you have 
to say to a stranger on the street? 
Why should it be different over the 
air? 

There’s another side to amateur 
radio, and I urge you to check it out. 
I’m talking about the technical side of 
the hobby. Yup, building and fixing 
your own radio gear. I know, you’re 
thinking that you don’t know enough, 
that you could never learn to do that, 
that it’s only for eggheads and engi- 
neers. Well, it just ain’t so. Heck, I 
have a degree in music, not engineer- 
ing. And I build and fix stuff all the 
time. Why? Because it’s fun, that’s 
why! 

I won’t kid you—this stuff can get 
as complicated as you want it to, just 
like any other skill. But just because 
you’re not Eddie Van Halen doesn’t 
mean you can’t learn to play the gui- 
tar. And you don’t have to have an 
engineering degree, or even great math 
skills, to get involved with the tech- 
nological side of the hobby. 

Really, you couldn’t completely 
avoid it, even if you wanted to. You 
had to learn Ohm’s law and a little 
about antennas and frequencies and 
such to get your license, right? And 
you will need to know how to hook 
your new radio up and get it going, 
too. So, some basic understanding 


SCARED OF THE CODE? 


TS A SNAP WITH THE 
ELEGANTLY SIMPLE MORSE TUTOR 
ADVANCED EDITION FOR BEGINNERS TO 
EXPERTS — AND BEYOND 


Morse Code teaching software from 
GGTE is the most popular in the world— 


of electronics is really necessary. Why 
would you want to know more? 


BIFTY 


“Because It’s Fun, That’s Y.” 
BIFT Y—the prime reason you got a 
license, and the motivation that will 
keep amateur radio fresh and inter- 
esting your entire life. And I don’t 
think any achievement, from DXCC 
(an award you can get for talking with 
hams in 100 countries) to working 
(talking with) the space shuttle, can 
feel quite as good as making a con- 
tact, any contact, on a radio you built 
yourself. Well, maybe helping some- 
one via public service or disaster com- 
munications would feel even better. 
But you can start building something 
tonight. 

There’s a practical side, too. If you 
think buying the gear is expensive, 
wait’ll you send it in for repair. Not 
only does it cost a lot, it can also 
take a while. You may sit, frustrated, 
without your rig for weeks or even 
months. If you fix it yourself, you 
might have it back on the air the 
same day. 


That Used Feeling 


If you can’t afford that gleaming 
new equipment, a great way to start 
out is with used gear. Both radio stores 
and private individuals sell pre-owned 
rigs, and they can be great. In fact, we 
have “hamfests,” which are basically 
electronics fleamarkets, for that very 
purpose. And they are a blast! Imagine 
hundreds or even thousands of hams, 
walkie-talkies (we call them HTs- 


— CB Antennas 


— 10 Meter Antennas 


JGAR — PISTOL 


AGC for listening comfort, 5 Watts output, Semi-QSK 
TR switching and CW sidetone. Add a battery, key 


and antenna and you're on the air. FULL 100% KIT in- 
cluding a custom pre-painted, punched and lettered 
metal enclosure. 20 Meter and 40 Meter available 
now, 30 Meter version will be available soon. 


and for good reason. You'll learn quickest 
with the most modern teaching methods— 
including Farnsworth or standard code, 
on-screen flashcards, random characters, 


every one of them, strolling past table 
after table of items for sale. Some of 
the stuff is junque, of course, but mixed 
in may be some great gear at bargain 
prices. 

Unfortunately, buying used gear at 
hamfests is risky if you don’t know 
very much about what you’re buying, 
and sometimes even if you do. Just 
because the seller says the thing works 
doesn’t mean it actually does. Or, it 
may work but not too well. When 
you’re just starting out, a far better 
approach is to buy a used radio from 
a reputable radio store or a trusted 
friend. You might pay a bit more, but 
that way you can be assured that the 
rig works, and with a store-bought rig, 
you’ll also receive a warranty of some 
sort in case your treasure dies right 
after you get it. 


Something to Build On 


Building your own gear does not 
have to mean trying to whip up an HT 
from scratch. Truthfully, you will prob- 
ably never build any radio as sophis- 
ticated as one you can buy. So why do 
it? Well, BIFTY, of course. Also, you 
can build things you just can’t buy, 
like a pocket-sized low-power radio 
that can be heard around the world. 
Or a fold-up portable antenna. Or 
a switchbox that lets you use one 
radio for more than one purpose. And 
so on. 

Actually, you don’t have to build 
anything from scratch if you don’t 
want to. In fact, you’re better off 
getting your feet wet by building 
a kit. In the “good old days,” 
the Heathkit company made all 
kinds of terrific, low-priced kits, from 
transceivers to wattmeters and other 
accessories. They’re still around 
but, alas, their ham radio depart- 
ment is in decline, offering only a 
few kits. But other companies are 
taking up the slack. Ramsey Elec- 
tronics makes some dandy little kits, 
including receivers, transmitters 
and other devices. They’re very rea- 
sonably priced, too. And Radiokit 
also has some neat stuff. Once you 


Jo Gunn Enterprises 


— Mobile Antennas 


— Coax 


JGAR- HILLBILLY 


Se aa one of these 


SMILE ... YOU’RE NOT ON TV 


RFI FILTERS THAT REALLY WORK 
BX-2S Screws On to tv/ver inpu 


Now used by FCC during investiga 


Complete Kit Only ........... $159.95 


CA Residents add 6.5% sales tax. S&H: $4.50 
(insured). Foreign orders add 20%. For more info or 


price list; send LSASE (52¢) to: 


A&A Engineering 


2521 W. LaPalma #K « Anaheim, CA 92801 © 714-952-2114 


ANNESOre 


pens 


WABWE 


ann 
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AMERICAN RAINBOW 


Unique dimensional designs printed in a red and blue rainbow 
blend on white 80ib Vellum Bristol. Send S.A.S.E. with 2 stamps for 
samples or order 1000 now by sending a check for $39.95 along 
with all your particulars. Minnesota residents please add 6% sales 
tax. Please make checks payable to Denny Johnson and allow 2 
weeks for delivery. We guarantee that you'll be pleased! 


New Dimension QSL 


6600 Lucio Lane, Minneapolis, Minnesota 55432 (612) 571-5881 


words and billions of conversations 
guaranteed to contain every required 
character every time—in 12 easy lessons. 


Sneak through bothersome plateaus in 
one tenth of a word per minute steps. Or, 
create your own drills and play them, print 
them and save them to disk. Import, 
analyze and convert text to code for 
additional drills. 


Get the software the ARRL sells and uses 
to create their practice and test tapes. 
Morse Tutor Advanced Edition is approved 
for VE exams at all levels. Morse Tutor is 
great—Morse Tutor Advanced Edition is 
even better—and it’s in user selectable 
color. Order yours today. 


For all MS-DOS computers (including laptops). 
Available at dealers, thru QST or 73 or send $29.95 
+$2 S&H (CA residents add 6% tax) to: 


GGTE, P.O. Box 3405, Dept. MF, 73 


A 
bh Newport Beach, CA 92659 

+ Specify 5“ or 3“ inch disk 
¥/ (price includes 1 year of free upgrades) 


Specifications Specifications 

(Frequency Range (Frequency Range 

26.000-29,500) 26.000-29.500) 

Gain: 4.75 DB Gain: Horizontal - 5.25 DB 

Multiplication Factors: Vertical - 4.75 DB 
12 Times Multiplication Factors: 

Power Rating: Horizontal - 17 Times 
2000 CW, 4000 PEP Vertical - 15 Times 

Height: 10 Feet Horz. to Vert. Separation: 

Weight: 8.0 Lbs. 20-25 DB 

Materials: Anodized Power Rating: 
6063T-6 Aircraft 2000 CW, 4000 PEP 

Height: 11 Feet 

Weight: 10 Lbs. 

Materials: Anodized 
6063T-6 Aircraft 
Aluminum Tubing 

Requires 2 Separate Coaxial 
Cables for Hook-up 


a= 


Call or send $2.00 for Complete 
Catalog and Pricing of Antennas. 


Route 1 - Box 32C, Hwy. 82 
Ethelsville, AL 35461 
Tel: (205) 658-2229 


= JO S Fax: (205) 658-2259 
Z unn + Hours: 10am - 6 pm (CST) 
Peesteli Monday - Friday 


DEALER INQUIRIES, PLEASE CALL 


Aluminum Tubing 
Requires 1 Coaxial Cable 
for Hook-up 


TP-12 
The World Famous BX cable-TV filter... $24.95 


TP-12 Effective standard telephone filte..$16.95 | 
KW-1 Pure AC output line filter..........$47.95 | 


For engineering help, (512) 599-9420 _ 


14309 Toepperwein Suite 204 — 
San opi Texas 78233 | 


hooked. 


Getting Started 


If you don’t already have aff too re 
you are going to have to geta few. A — 
small soldering iron is a must. Don’t 
get one of those 100-watt guns; they’re 
too big and too hot. Get a sma : 
in the 25-watt range. Get a sta 
a cleaning sponge. And, of c 
some electronics-grade solder. R 
Shack has all this stuff at decent p 
While you’re there, get some diag 
nal cutters, needlenose pliers, and sm: 
screwdrivers. Pick up a roll of stran 
ed hookup wire. Finally, get a me’ 
either an analog VOM (volt-o 
liammeter) or DMM (digital m 
meter). With these basic tools, you 
all set to build a small kit or start lea 
ing to troubleshoot. 

Get an experienced friend to x 
you how to solder. It’s very easy, 
you can do it wrong and cause prob: 
lems if you don’t know the correct pre 
cedure. Read the instruction ma al 
that came with your meter and try te 
ing a few batteries to get the | 
using it. Practice using the diag 
cutters to strip the insulation off th 
end of the hookup wire. 

Set aside some work space near your 
radio setup (your “ham shack”). Ge 
lighting is essential, so don’t 


-mu- 


tronic gear. Nothing eure th 
side of a radio up worse than to 
residue (kinda like what it does 
lungs). 

Above all, be careful. No hobis 
worth your life, so respect the se 
energy you’re playing with. If yor 
don’t know the basics of electrical 
ty, get an meta friend | 


known ham was s electrocuted 
attempting to fix his transmitting 
Continued on 


CALL 1-800-KILL-TVI 
TO ORDER | 


KW-1 


Shipping and handling extra. 


800 number for orders only... 


Tom Coffee, W4PSC (R&D Eng.) 


TCE LABORATORIES 


Advertiser Advertiser Advertiser Advertiser Advertiser 


A & A Engineering Bilal Company ICOM America Software Systems 
Ace Systems Broadcast Technical Interflex Systems Sound Communications 
Advanced Electronic Service Jan Crystals North Olmsted TCE Labs 
Applications Buckmaster Jo Gunn Enterprises Amateur Radio Texas Bug Catcher Antenna : 
Alinco Electronics Publishing 20, 28,30 KDC Sound P.C. Electronics Unadilla Antenna Manufacturing 
Cellular Security Group Kenwood USA Pac-Comm Company 
Coaxial Dynamics Corporation. ..........:cccsccceee CV4 Personal Database Universal Radio 
Amateur TV Quarterly Lentini Communications Polyphaser Van Iderstine & Sons, Inc 
Antennas West......12, 18, 24, 25 QSO Software Vanguard Labs 
Quement Electronics VHF Communications 
Ashton ITC Radio Amateur Satellite Visual Concepts 
Astron Corporation H & M Jewelry Ramsey Electronics Yaesu Electronics 
AXM, Inc Heil Sound Satellite City Corporation 
Sensible Solutions 


Barry Electronics Corporation eS HU@STCUCINGHE: Sala Reacdaries 13 


HUGE NEW 
CATALOG 


Call or write Universal today 
to receive your free 92 page 
catalog with prices! 


Communications Receivers 

Portable Receivers 

Amateur Transceivers 

Amateur & SWL Antennas 

Scanners 

RTTY and FAX Equipment 

Books and Manuals 

All major lines: Kenwood, 
Icom, Yaesu, Alinco, MFJ, Japan 
Radio, AEA, Sony and Sangean. 


This catalog is available FREE by fourth 
class mail, or for $1 by first class mail. 


ia Universal Radio 
1280 Aida Dr. bept. RFUN 
Reynoldsburg, OH 43068 
@Tel. 614 866-4267 
@Tel. 800 431-3939 
@ FAX 614 866-2339 


Measure Up With Coaxial Dynamics 
Model 81000A RF Directional Wattmeter 


Model 81000A is a thoroughly engineered, portable, insertion type wattmeter 
designed to measure both FWD/RFL 

C. W. power in Coaxial transmission lines. 
81000A is comprised of a built-in line 
section, direct reading 3-scale 

meter protected by a shock-proof 
housing. Quick-match connectors, 

plus a complete selection of plug-in 
elements, gives the FRONT RUNNER 
reliability, durability, flexibility 

and adaptability with a two year 

warranty. 

Contact us for your nearest 

authorized Coaxial Dynamics 
representative or distributor in 

our world-wide sales network. 


COAXIAL 
DYNAMICS, 
INC. 


15210 Industrial Parkway 
Cleveland, Ohio 44135 sj 
216-267-2233 
1-800-COAXIAL 

Fax: 1-216-267-3142 


Service and Dependability...A Part of Every Product 


GO WITH THE WORLD LEADER! 
The WB20PA LogMaster 


HF Logging System 


Now K1EA Compatible! 
¢Unparallelled Log Statistics. 
Auto QSO Alert Indicator. 
eAuto Beam Headings. 
¢Auto Country, Prefix, and Zone Selections. 
Print Log Sheets, QSL Cards, and QSL Labels. 
Dual Clock Calendar. 
User Configurable. 
¢Search and Sort on Call Sign, Date Prefix, 
Country, State, CQ Zone, ITU Zone, or User 
Defined Fields. 
eIBM Compatible. 
AND MUCH, MUCH MORE!!! 


Just $59.95 (Plus $2.00 P & H) Complete. 


(New Jersey Residents Please Include Sales Tax) 
30 Day Money Back Guarantee 
FREE DEMO DISK atnatude $2.00 for P & HY 
Send Call and Disk Size (5.25 or 3.5) to: 
Sensible Solutions 


P.O. Box 474 


Middletown, New Jersey 07748 


(908) 495-5066 
See us in Dayton at Booth 474 


Universal-quality equipment since 1942! 


u @ qv 
OVER 7,000 MAXCOM® STATIONS WORLDWIDE 
P.O. BOX 502, FT. LAUD., FL 33302 
Phone: 305-523-6369 © FAX: 305-522-8159 


Pwaxcom is a registered trademark and is owned by Maxcom Electronics, Inc. 
THE BOTTOM LINE: “MAXCOM WORKS” 
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FOR ALL s. 


Cc ANTEN 
8, 


Call Sign Jewelry 
Shows Your Pride 


14 Karat Gold jewelry and gifts with your Call 
Sign. Collar pins, necklaces, tie pins, lavalieres, 
charms, Operator Rings, Call Sign Watches. 
Look great! Quality craftsmanship. Send for 
free catalog: 


KB2MB, HAM Jewelry, 26 Edgecomb Road, 
Binghamton, NY 13905-4017. 


1 ANTENNA - 9 HF 
BANDS - NO TUNER 


If you want just one HF antenna to handle up to 
nine bands, the GARANT WINDOM ANTENNA 
should be your choice. Our almost famous Garant 
Windom Antennas come in three lengths: 67 ft. 
for up to 5 bands; 137 ft. for up to 8 bands; 255 ft 
for up to 9 bands. Yes, one antenna with only one 
coax feedline can handle all 9 HF bands, i.e. 160- 
80-40-30-20-17-15-12-10M. 


~ No Tuner Needed 


That's right. If you install our Garant Windom 
Antennas properly, you'll not need a tuner. Our 
customers and independent testers have 
confirmed this fact. The secret is in our special 
balun. It matches the low-impedance coax cable 
to the high-impedance windom-type antenna. For 
your convenience, our Garant Windom Antennas 
are sold with a 500W PEP and a 2KW PEP balun. 


Don't be fooled by antennas that are also sold 
with a windom label. Most of them use a 1:4 
balun. That balun will never work. You'll always 
need a tuner with those fake windoms. The laws 
of physics make sure that it doesn’t work, despite 
what the manufacturer promises you. Honestly, 
why buy an antenna that needs a tuner to 
operate? 


Read what our satisfied customers wrote us about 
their genuine Garant Windom Antennas. All 
originals are on file for your inspection, as the 
FTC requires it. Fred, W8YFK: “I purchased one 
of your GD-9/2KW antennas. It works great. Nine 
bands, no external tuner. Who could ask for 
anything more?” Howard, W3HM: on his GD- 
9/2KW: “Service was fast. The antenna is first 
class. It does all it was advertised to do. Now, | 
have one antenna, one feedline and all (9) HF 
amateur bands for the first time in 27 years of 
hamming. The xyl likes that too.” John, KA3SDO 
on his GD-8/500W: “Prompt delivery, helpful 
phone ordering and information, combined with a 
quality product. Garant truly has an unbeatable 
combination.” Don, NO1GE: “I am very pleased 
with the shipping speed, service and the GD- 
8/500W antenna. This is my only antenna for 10 
to 80 meters. What a great performing antenna. | 
am very pleased.” John, WOHBE: “I was 
extremely anxious to put my new GD-8/500W on 
the air. The instructions make the assembly fast 
and simple. | was impressed by the low SWR on 
all bands and comparison tests have proved to 
me that the Garant GD-8 windom is far superior to 
any other wire antenna.” Paul, NiPL, on his GD- 
8/500W: “The antenna is dynamite on 20 meters.” 
Charles, W9JLZ: “Garant GD-8/500W antenna 
performs very well on all bands. Great antenna. 
Get great signal reports.” Michael, N8SBED: “Order 
received promptly as promised. GD-8/500W 
works as promised, using your measurements. 
No trimming required.” Herbert, WO9GBH: “My 
GD-9/500W works fine. Great multi-band 
antenna.” For more letters with genuine call signs 
see our free data report. 


Free Data Report 


We'll mail you free of charge our complete data 
report on all our Garant Windom Antennas. It 
contains more technical data, actual SWR curves, 
customer comments and our low mail order 
prices. We ship worldwide. All our genuine Garant 
Windom Antennas are sold with a 10-day money- 
back guarantee. They come also with a 3-Year 
Limited Warranty. You see, we believe in our 
products 110%. For your free data report write to: 


ALLBAND RADIO PRODUCTS 


P.O. Box 5093, Stn. B. 733B 
Victoria, B.C. Canada V8R 6N3 
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QUICK, EASY, & COMPACT 
Flash cards * NOVICE thru EXTRA * 


theory Key words underlined. Over 
1000 sets in usel For beginner, OMs, 


XYLs & kids. 
NOVICE 


TECHNICIAN 
GENERAL $ 9.95 
ADVANCED $15.95 
EXTRA $14.45 


derT 1 Shipping 1—$ 3.00 
outer rose 2ormore —$ 4.00 


from CLUB DISCOUNTS 
VIS STUDY CARDS 
P. O. BOX 16646 
HATTIESBURG, MS 39402 


$11.95 
$10.95 


NOW IT’S A TAD SMALLER! 


(MUCH SMALLER IN FACT) 


j\ THE BABY M-8 AT A DIMUNITIVE PRICE 


INTRODUCTORY PRICE 
WIFREE CTCSS MODULE 


$489." cusuen 


*Sized for smaller cars &smaller Priority Channel w/scan 
budgets «Wideband any 26 MHz (138-174 MHz) 


*Use for police, fire, MARS, CAP, — *FCC type accepted for commercial 
EMT, etc. service 


40 channels—25 watts *Shipped with UP/DOWN mike, mobile 

*Fully field programmable mount and power cable. 

Rugged as the renowned M-8 *DTMF mike available 

Wideband antennas, power supplies and other accessories available at 
reasonable prices. Dealer Inquiries Encouraged. 


= AXM INCORPORATED 


11791 Loara St., Suite B 
Garden Grove, CA 92640-2321 
CALL 714-638-8807 or 
FAX 714-638-9556 for immediate attention 


NEW ONLINE 
CALL DIRECTORY 


Our new HAMCALL service 
gives you 494,114+ Hams, via 
your computer. $29.95 per 
year — unlimited use! 


BUCKMASTER PUBLISHING 
Mineral, Virginia 23117 
703: 894-5777 800: 282-5628 


Improve Your World Image 


PC HF FACSIMILE 5.0 $99 


A complete facsimile reception system 

for the ISM PC or Compatible. Receives 

and 16 shades on any . Product includes: 
Demodulator 240 Page Manual 
Software Tutorial Cassette 
Frequency List Interpretion Guide 

Advanced Image Processing Features: 
Zoom, Roll, Scroll, Pan, Rotation, 
Colorization, PCX; GIF. export, 
Brightness, eversal, Fliping, 
Integral Tuning Scope 

Print on Epson, IBM, Okidata, HP Laser & Diconix 


PC GOES/WEFAX $250 


to ned to work with signals from HF, 
S, GOESTAP, and Polar Orbiting 
OPT satellites. Includes all of the above 
features plus orbital trackin ane stem, 
256 gray levels and super VG support. 


Software Systems Consulting 


150 Avenida Cabrillo,"C", San Clemente, CA 92672 
(714)—a98-—-5784 


, =. ~* dy ad a 
the tech side ‘may present a circuit or two yo ucan 
Continued from page 26 if you have a problem or just want some ; 


because you can’t seem to get your equipm 
working right, send me a letter in care of 
magazine and I’ll do my best to help. I can’t 
promise to answer many letters personally 
just too swamped, like most folks), but items ¢ 
general interest will be answered right here 
the column. Happy hamming and wele om 
aboard! mr i BRI: 


fier. Ham radio is not an intrinsically dangerous 
hobby, and there is no excuse for the sloppiness 
that causes such accidents. 


That’s Why I’m Here 


“The Tech Side” will appear here in Radio 
Fun each month so that I may help you with 
questions regarding troubleshooting, building 
(we call it “home-brewing”) and related topics. 
Along with that, I’ll cover basic electronics the- 
ory and servicing procedures. Now and then, I 


You may write to Michael Geier KB UM in 
of 73 Magazine, Forest Rd., Hancock NH 03 


Young Ham of the Year 


Thirteen-year-old Richard S. (Sammy) Garrett AA@CR of Florissant, Missouri, has been named the 1991 _ 
Westlink Report Young Ham of the Year. In 1989, Sammy came across a Boy Scout Jamboree station, and é 
he got to talk third-party to a ham near San Francisco soon after the major earthquake. Apparently, this affe 
ed him greatly, for within 10 months he had passed the Technician, General, Advanced, and Extra Cl 
tests. But Sammy didn’t wait until he was an Extra before he started advancing the hobby and helping oth- 
ers. Shortly after receiving his Novice ticket, he convinced a school teacher to start an amateur radio Class, 
a responsibility which he shared. In September 1990, he founded the Ferguson Middle School Radio Clu 
and began helping the Egyptian Radio Club with its code practice net. Sammy has been interviewed by th 
St. Louis Post-Dispatch about ARES, and he has spoken on KXOK Radio. He has taught Boy Scouts seek- 
ing the amateur radio merit badge. Nominated by many club members, friends, teachers, and priests, Sam n 
AAQ@CR has been described as “natural [being a boy], but a gentleman whenever circumstances call for h 
to be so.” One of his teachers, Marjorie Schaefer, comments: “He has intuitive taste and judgment. 
appeared on a radio show with other hams, and though surrounded by adults, he was not out of his lea 
in knowledge or deportment. He pursues each interest or assignment in depth. When I asked him why 
went on to the expert level, he replied, ‘I want people to take young hams seriously, and realize we c 
just as dedicated and committed as older hams.’ ” 


North Olmsted Amateur Radio 
29462 Lorain Road 
North Olmsted, OH 44070 
216-777-9460 
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Handi-Finder 
YDRSI Daiwa 


p Gap Diamond 
== AMERITRON— 


many other items 


SPY ON THE EARTH 


See on your computer screen what 6 or f — 
more U.S., Russian and Japanese satel- 
lites see. Make money many ways. Makes 
a terrific science project. We manufacture | 
and sell all the equipment you need. In 
business since 1956. iit 
For complete details dial our electronic 
bulletin board anytime. 300-2400 baud. ff 
Modem configuration: 8 bits, 1 stop, no 
parity: (718)-740-3911. Voice 8AM-1 ie 
(718)-468-2720. 

Or send $10 for fantastic 5 disk program 
set for your IBM-PC. 


VanguardLabs ~~ 
196-23 Jamaica Ave., Hollis NY 11423 


CUSTOM 


o 


MODIFICATION BIBLE 


NEVER BEFORE IN ITS TIME, 
SO COMPLETE! KDC 


SOUND 
5 Pine 
Meadow 
Conroe, 
TX 77303 


HAMSIC.B.'s 23 OR 40 CHANNEUSCANNERS 


FROM PLL TO CRYSTALS: 

Over 50 complete synthe- 
sized crystal charts 

Over 20 precalculated modi- 
fication chart 

Over 60 PLL diagrams 


CB to Ham/Phones to — 

Scanner/Antennas to _ 
Radar Detectors 
ELECTRONICS AT 


Actual size 31/2"x51/2" 


& 
95 Over 100 modifications for CATALOG $2.00 
500 COLOR QSLs PLL C.B,’s Deductible from first — 
uantity ‘discounts are also available! Over 100 ham radio modifi- __ purchase. 
cations Call—TOLL FREE 


CALL TOLL FREE 1-800-869-7527 
or write for info. kit 
VISUAL CONCEPTS 
218 Delaware, Suite 301 Kansas City, MO 64105 


Scanner modification 

Ten meter modification OTHER: 1-800-231-8829* 

PRICE: $29.95 *AFTER TONE, DIAL 532 
*KDC& & KDC * KDC * KDC &* KDC & KDC 


TX: 1-800-392-7020* 
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PORTA-LINK™ For All ICOM* Handhelds 
The PORTA-LINK can easily be plugged into 
an ICOM Handheld. Simple VOX design uses 
only the speaker jack and i i a input. 
e Use SINGLE as low YY g 
power hamfest or 
emergency repeater. 
e Use DUAL as two- 


way crosslink or 
one side as repeater. 


+ More Gain-Very Efficient 
* Rugged Construction-Tested at Sea 


RTA-LINK + Self Mounting to Tower or Mast 
pea LE — $29 serpin es + Extended Double Zepp 84" @ 144 
Use as one-way + Broadband - Tunes Outside Band 
PORTA-LINK crosslink or reptr. . SO-239 Feed - Very Low Loss 144 - 220 
DUAL — $65 Handie Talkies not * Stainless Elements “nue 
IL deliveries, 6.5% tax. included. ana eey : 3 
S/H—$2.75. C_0.D. As $6.50 + All New Innovative Design Models 
Ne 2 ae a + Customers Report Very Positive 


M. BOHNHOFF 


P.O. Box 1243 ¢ Wheeling, IL 60090 
(708) 918-7330 
“ICOM reg. ICOM U.S.A. not M. Bohnhoff 


Order Direct 1-800-874-2880 
VISA-MC OK No Extra Charge 

BROADCAST TECHNICAL SERVICES _ 

11 Walnut St., Marshfield, MA02050 


oe you'll get a far more realistic price if you have it out where tens of thousands of active ham potential buyers can 

see it, rather than the few hundred local hams who come by a flea market table. Check your attic, garage, cellar, and 

| closet shelves and get cash for your ham and computer gear before it’s too old to sell. You know you're not going to 
__use it again, so why leave it for your widow to throw out? That stuff isn’t getting any younger! 

The Radio Fun Flea Market costs you peanuts (almost)—comes to 10 cents a word for individual (noncommercial) 

ads, and 70 cents a word for commercial ads. Display classified ads: $40/column inch. Don’t plan on telling a long 

‘story. Use abbreviations, cram it in. But be honest. There are plenty of hams who love to fix things, so if it doesn’t 


work, say so. 


| _ Make your list, count the words, including your call, address and phone number. Include a check or your credit card 
| number and expiration date. If you’re placing a commercial ad, include an additional phone number, separate from 


your ad. 


This is a monthly magazine, not a daily newspaper, so figure a couple of months before the action starts; then be 
| prepared. If you get too many calls, you priced it too low. If you don’t get many calls, too high. 
| So get busy. Blow the dust off, check everything out, make sure it still works right, and maybe you can help make a 
_| ham newcomer or retired old-timer happy with that rig you’re not using now. Or you might get busy on your computer 
and put together a list of small gear/parts to send to those interested. 
_ Send your ads and payment to Radio Fun Flea Market, Donna DiRusso, Forest Road, Hancock NH 03449 and get 


set for the phone calls. 


_ BATTERY PACK REBUILDING: SEND 


YOUR PACK / 48HR SERVICE. ICOM: 
 _BP2/BP3/BP22 $19.95, BP5/BP8/BP23 
$25.95. BP24/BP70 $26.95, BP7 $32.95. 
KENWOOD PB21 $15.95, PB21H/PB6 
$22.95, PB25/26 $24.95, PB2/PB8 $29.95; 
__ YAESU: FNB9 $19.95, FNB10/17 $23.95, 
_FNB11 $29.95, FNB3/4/4A $36.95; STS: 
_AV7600 $27.95, ZENITH/TANDY LT PACKS 
$54.95 “U-DO-IT INSERTS” ICOM: 
BP3/BP22 $16.95, BP5/8/24/70 $21.95. 
-KENWD: PB21 $12.95, PB21H $18.95, 
PB24/25/26 $19.95; TEMPO/S $22.95. 
YAESU: FNB9 $16.95, FNB10/17 $18.95, 
FNB4/4A $32.95. AZDEN: $19.95. “NEW 
PACKS”: ICOM BP8B (BS CHG) $34.95. 
-SANTEC: 142/1200 $22.95. YAESU: 
_ FNB2/500 $19.95, FNB2/600 $23.95, FNB17 
- $34.95, FREE CATALOG. $3.00 Shipping/ 
order, PA+6%, VISA-MC+$2.00, CUNARD, 
D.6 Box 104, Bedford PA 15522. 
814) 623-7000. RF258 


CHASSIS, CABINET KITS SASE, K3IWIC, 
9120 Harmony Grove Rd., Dover PA 17315. 
RF259 


Me spectnun ANALYZER for your 
_ oscilloscope with X-Y display. 1-170 MHz, 
_ 200 kHz resolution, audio monitor, 60 dB 
_ display, 59 dB step attenuator, marker every 
0 MHz. Well built home-brew deisgn, made 
wo extra to cover my cost. S.A.S.E. for 
_ detailed information. $325, NX9V, 218 High, 
Mineral Point WI 53565. RF262 


Bi _ AMATEUR RADIO CLASSIFIED Quality 

; _ Buy/Sell/Trade publication. Twice monthly. In- 
expensive, easiest to read. Subscriptions: 
$12/yr. Ads: 25 cents/word. FREE SAMPLES. 
POB 245-S, Jonesboro GA 30237. RF263 


HOME-BREW PROJECTS lists for S.A.S.E. 
_ Kenneth Hand, P.O. Box 708, East Hampton 
RF264 


WANTED: Manual or instructions for a TET 
_ HB203RSP 5-element antenna. Copy OK. 
Tim Montroy VE3YTV, 2115 Ridgeway Street, 
Thunder Bay, Ontario Canada P7E 5J8, or 
RF265 


COMPLETE HF STATION FOR SALE 
Kenwood TS-940-AT, SP-940, MC-60A, HS-5 
phones, PC-1A, LF-30A, YK-88-C, SW-2000, 
F-10B, IF-232C, Heil Boomset, Alliance HD- 
3, Ameritron AL-80A, ATR-15 tuner, Hy-Gain 
_Explorer-14 beam with 30/40M option, PLUS 
all cabling. OVER $6000 new, ONLY $3500. 
Don Bledsoe WBELYI, P.O. Box 91299, Long 
Beach CA 90814. (213) 494-6765. RF266 


Qst CARDS—Look good with top quality 
rinting. Choose standard designs or fully 


customized cards. Better cards mean more 
returns to you. Free brochure, samples. 
Stamps appreciated. Chester QSLs, Dept R, 
310 Commercial, Emporia KS 66801, or FAX 
request to (316) 342-4705. RF434 


SUPERFAST MORSE CODE SUPEREASY. 
Subliminal cassette. $10. LEARN MORSE 
CODE IN 1 HOUR. Amazing new supereasy 
technique. $10. Both $17. Moneyback 
guarantee. Free catalog: SASE. Bahr, Dept 
73-1, 7320 Normandy, Cedar Rapids IA 
52402. RF531 


SB-220/221 OWNERS: 20 detailed mods 
which include 160-6 meter operation, QSK, 
+enhanced p.s. 50% rebate for new mods 
submitted! 9 pages of 3-500Z tech info. $11 
postpaid—Info. SASE, BOB KOZLAREK 
WA2SQQ, 69 Memorial Place, Eimwood Park 
NJ 07407. RF581 


WRITTEN EXAMS SUPEREASY. Memory 
aids from psychologist/engineer cut studytime 
50%. Novice, Tech, Gen: $7 each. Advanced, 
Extra: $12 each. Moneyback guarantee. Bahr, 
Dept 73-1, 7320 Normandy, Cedar Rapids !A 
52402. RF691 


HAM RADIO REPAIR all makes, models. 
Experienced, reliable service. Robert Hall 
Electronics, Box 280363, San Francisco CA 
94128-0363. (408) 729-8200. RF751 


WANTED: Ham equipment and other 
property. The Radio Club of Junior High 
School 22 NYC, Inc., is a nonprofit organ- 
ization, granted 501(C)(3) status by the IRS, 
incorporated with the goal of using the theme 
of ham radio to further and enhance the 
education of young people nationwide. Your 
property donation or financial support would 
be greatly appreciated and acknowledged 
with a receipt for your tax deductible 
contribution. As 1991 begins, please look 
over whatever unwanted equipment you may 
have, and call us. We will pick up or arrange 
shipping. You will receive the tax deduction, 
but most important, the privilege of knowing 
that your gift really made a difference in the 
education and upbringing of a child. Meet us 
on the WB2JKJ CLASSROOM NET, 1200 
UTC ON 7.238 MHz, and hope to see you at 
Birmingham. Write us at: The RC of JHS 22 
NYC, Inc., P.O. Box 1052, New York NY 
10002. Round the clock HOTLINES: Voice 
(516) 674-4072, FAX (516) 674-9600. RF762 


“HAMLOG” COMPUTER PROGRAM Full 
features. 18 modules. Auto-logs, 7-band 
WAS/DXCC. Apple, IBM, CP/M, KAYPRO, 
TANDY, CR8 $24.95. 73-KA1AWH, PB 2015, 
Peabody MA 01960. RF775 


LAMBDA AMATEUR RADIO CLUB 
International amateur radio club for gay 
and lesbian hams. On-air skeds, monthly 
newsletter, and annual gathering at Dayton. 
(215) 978-LARC. P.O. Box 24810, Philadel- 
phia PA 19130. RF812 


INEXPENSIVE HAM RADIO EQUIPMENT. 
Send postage stamp for list. Jim’ Brady— 
WA4DSO, 3037 Audrey Dr., Gastonia NC 
28054. RF890 


WANTED: BUY & SELL All types of Electron 
Tubes. Call toll free 1 (800) 421-9397 or 1 
(612) 429-9397. C & N Electronics, Harold 
Bramstedt, 6104 Egg Lake Road, Hugo MN 
55038. RF900 


ELECTRON TUBES: All types & sizes. 
Transmitting, receiving, microwave...Large 
inventory = same day shipping. Ask about our 
3-500Z special. Daily Electronics, P.O. Box 
5029, Compton CA 90224. (800) 346-6667. 

RF913 


COMMODORE 64 HAM PROGRAMS—8 
disk sides over 200 Ham programs $16.95. 
25icentl stamp gets unusual software catalog 
of Utilities, Games, Adult and British Disks. 
Home-Spun Software, Box 1064-BB, Estero 
FL 33928. RF917 


CODE RTTY Send-Receive Disk VIC-20, C- 
64, send $5. Tape $6. Codeware, Box 3091, 
Nashua NH 03061. RF940 


WANTED: For museum and author—pre- 
1980 microcomputers and publications—also 
need CPM computers, Osbome, Kaypro, etc. 
Need author to write detailed book on how to 
use the PACKRATT software. Dave Larsen 
KK4WW, Blacksburg Group, P.O. Box 1, 
Blacksburg VA 24063-0001. (703) 763-3311/ 
231-6478. RF945 


CUSHCRAPFT, Barker & Williamson, power 
supplies, rotors, baluns, center insulators, 
ladder line, coax, connectors, surplus tubes. 
ATKINSON & SMITH, 17 Lewis St., Eaton- 
town NJ 07724. 1 (800) 542-2447. RF957 


2600/2510 OWNERS Enjoy both 10 meters 
and 12! Easy conversion, all parts and 
instructions, $49.95. Edward Oros, 2629 
Sapling Drive, Allison Park PA 15101. RF958 


FREE Ham Gospel Tracts, SASE, N3FTT, 
5133 Gramercy, Clifton Hts. PA 19018. RF960 


BUILD 35-FOOT FREE STANDING TILT- 
OVER TOWER. Plan book, $8.95 plus $1.00 
S&H. Build metal lathe, metal shaper, milling 
machine, drill press, brake, engines, etc. 
Large S.A.S.E. for book list. Gingery Tool, 
P.O. Box 75, Fordiand MO 65652-0075. 

RF962 


_ INFORMA TIVE STARTER KIT 
INCLUDES: 


: Guide 

* Practice Key and Oscillator 

: Code Practice Cassette Tapes 
- Theory Tapes 


; urchase of Ham Radio Equipment 
- PACKAGE PRICE — $59.95 


Novice and Tech Written Element Study 


PRINTED CIRCUIT BOARDS for projects in 
73, Ham Radio, QST, ARRL Handbook. List 
SASE. FAR Circuits, 18N640 Field Ct., 
Dundee IL 60118. RF966 


SATELLITE MONTHLY AUDIO CODES 1 
(900) HOT—SHOT. Intended for testing only. 
$3.50 per call. RF976 


DISPLAY YOUR TICKET OR QSL CARD 
engraved with remarkable detail on anodized 
aluminum, handsomely mounted on walnut. 
One of a kind item. Great gift for ham friend 
or club member. Free info. ONE CALL, 
Box 34308, Los Angeles CA 90034-0308. 
(213) 441-0193. RF978 


AZDEN SERVICE by former factory 
technician. NiCads $36.95 plus shipp- 
ing. Southern Technologies Amateur Radio, 
Inc., 10715 SW 190 St. #9, Miami FL 33157. 
(305) 238-3327. RF979 


DIGITAL AUTOMATIC DISPLAYS Kenwood, 
Yaesu, Collins, Drake, Atlas, etc. No band- 
switching required. Business 45icentl 
S.A.S.E. Be specific. GRAND SYSTEMS, 
Dept. A, P.O. Box 3377, Blaine WA 98230. 

RF981 


COMMODORE 64 REPAIR Fast turn around. 
Southern Technologies Amateur Radio, 
10715 SW 190th Street #9, Miami FL 33157. 
(305) 238-3327. RF982 


TRAVEL! HIGH INCOME! Radio officers 
needed for shipboard employment. Must have 
FCC Second Class Radiotelegraph license 
and background in electronics. Salary 
approximately $4,000 monthly to start, 
including vacation plus full benefits. Rae 
Echols, W7FFF, American Radio Association, 
5700 Hammonds Ferry Road, Linthicum 
Heights MD 21090. RF983 


IT’S BACK AND BIGGER THAN EVER: THE 
HW-8 HANDBOOK. Modifications for the 
Heath HW series of QRP rigs. A must for 
every QRPer. $7.95 plus $1.00 for first class 
postage, or DX $14.95 air, to Michael Bryce 
WB8VGE, 2225 Mayflower NW, Massillon OH 
44647. RF984 


HELP! Looking for plans to a QRP transmitter 
that was the cover story in Popular or Radio 
Electronics, around 19687 | will buy the issue 
or pay for all costs to copy. Dan Szalay 
N8NCN, RD1 Box 259G, Reedsville PA 
17084. (717) 667-9793. RF991 


REVOLUTIONARY HYBRID PRODUCT: 
“FLEX-WEAVE” Tm 168 strand copper wire 
for dipoles, quads. Ultraflexible, strong, $.12 
per foot includes shipping, 275 foot minimum. 
Catalog of antenna parts, coax, baluns, 
insulators, ground radial wire, etc. $1.00, 
DAVIS RF Co., P.O. Box 230-R, Carlisle MA 
01741. (800) 484-4002, ext. 1356. RF992 


PROTECT YOUR FAMILY and equipment: 
grounding protection systems, kits, parts, 
NEC & insurance requirements. SASE, 
DAVIS RF Co., P.O. 230-R, Carlisle MA 
01741. RF993 


CONNECTICUT’S FAVORITE HAM STORE 
Rogus Electronics, 250 Meriden-wtby 
Tumpike, Southington 06489. 

(203) 621-2252. RF994 


HIGH EFFICIENCY BALUNS. Legal limit on 
HF bands. Excellent for dipoles. 1:1 ratio. 
$39.00 post paid U.S., or for more info: 
WBSL, P.O. Box 157, Pflugerville TX 78660. 

RF995 


AMATEUR TELEVISION 
SMILE! YOU'RE ON TV 


Only 
$329 


Designed and 
built in the USA 
Value + Quality 
from over 25years 
in ATV...W6ORG 


With our all in one box TC70-1 70cm ATV Trans- 
ceiver you can easily transmit and receive live action 
color and sound video just like broadcast TV. Use 
any home TV camera or VCR by plugging the com- 


posite video and audio into the front VHS 10 pin or 
rear phono jacks. Add 70cm antenna, coax, 13.8 Vdc 
and TV set and you are on the air...it's that easy! 


TC70-1 has >1 watt p.e.p. with one xtal on 439.25, 434.0 
or 426.25 MHz, runs on 12-14 Vdc @ .5A, and hot GaAsfet 
downconverter tunes whole 420-450 MHz band down to 


ch3. Shielded cabinet only 7x7x2.5". 


Transmitters sold 


only to licensed amateurs, for legal purposes, verified inthe 
latest Callbook or with copy of license sent with order. 


Call or write now for our complete ATV catalog 


including downconverters, 


transceivers, linear 


amps, and antennas for the 70, 33, & 23cm bands. 


(81 8) 447-4565 m-t 8am-5:30pm pst. 


P.C. ELECTRONICS 
2522 Paxson Ln Arcadia CA 91006 


UEMENT 


ELECTRONICS 
PHONE (408) 998-5900 


1000 S. BASCOM AVENUE - SAN JOSE, CA 95128 


Visa, MC, COD 


Tom (W6ORG) 
Marvann (WB6YSS) 


ELPING HAMS GET ON THE AIR! since 1933 


WHETHER YOU'RE AN “O.M.” OR JUST A “NOVICE,” 
QUEMENT IS SURE TO MEET ALL YOUR NEEDS! 


FEATURING LINES BY: 


f AICOM 


YAESU USA. 
ALINCO 


AND THOUSANDS OF 
ACCESSORIES! 


PREMIER ISSUE:1991\°23 


Unele Wayne’ 


BOOKSIAC 


NEW BOOKS == 


20N099 Digital Electronics Projects for 

‘ Beginners by Owen Bishop Contains 12 digital 
electronics projects suitable for the beginner to 
build with the minimum of equipment. 128 pp., 56 
line drawings. $12.50 


20N100 Electronics Build and Learn (2nd 
edition) by R. A. Penfold Combines theory and 
practice so that you can “learn by doing.” Full 
construction details of a circuit.demonstrator unit 
that is used by subsequent chapters to introduce 
common electronic components. Describes how 
these components are built up into useful circuits, 
oscillators, multivibrators, bistables, and logic 
circuits. 128 pp., 18 photos, 72 line drawings. 
$12.50 


209092 The Wonderful World of Ham Radio by 
Richard Skolnik, KB4LCS This book addresses 
the plea that something simple, clear, and fun be 
written to introduce young people to amateur 
radio. Pick up one for the new ham in your life. 
$7.95 


20N096 How to Read Schematics (4th edition) 
by Donald E. Herrington Written for the 
beginner in electronics, but it also contains 
information valuable to the hobbyist and 
engineering technician. This book is your key to 
unlocking the mysteries of schematics, beginning 
with a general discussion of electronic diagrams. 
$14.95 


20N097 Radio Operator’s World Atlas by Walt 
Stinson, WOCP This is a compact (5x7), 
detailed, and comprehensive world atlas 
designed to be a constant desk top companion 
for radio operators, and as a replacement for the 
traditional bulky and outdated atlases. Also 
included are 42 pages of vital statistics about 
each country. Popular with DXers worldwide. 
$17.95 


ARRL BOOKS 


SHORTWAVE 


06S57 - 1991 Passport to World Band Radio 
by International Broadcasting Services, Ltd. 
You can have the world at your fingertips. You'll 
get the latest station and time grids, the 1991 
Buyer’s Guide and more. 384 pages. $16.50 


07R25 The RTTY Listener by Fred Osterman 
Compiles issues 1 through 20 of the RTTY 
Listener Newsletter. Contains up-to-date, hard-to- 
find information on advance RTTY and FAX 
monitoring techniques and frequencies. 156 pp. 
$19.95 


09P33 The Pirate Radio Directory 1990 Edition 
by George Zeller Contains data on some 100 
pirate stations active during 1989. How to tune in 
pirate broadcasts and get QSLs from the stations. 
$7.95 


11RF13 The “Top Secret” Registry of US 
Government Radio Frequencies (7th Ed.) by 
Tom Kneitel K2AES This scanner directory has 
become the standard reference source for 
frequency and other important information 
relating to the communications of federal 
agencies. 20 to 470 MHz. $19.95 


11F52 Ferrell’s Confidential Frequency List 
compiled by A.G. Halligey All frequencies from 
4MHz—28MHz covering ship, embassy, areo, 
Volmet, Interpol, numbers, Air Force One/Two, 
more. 376 pp. $19.50 


15D91 1991 Shortwave Directory (7th ed.) by 
Bob Grove Extensively revised, the new 1991 
Shortwave Directory is the consummate DXer's 
Bible for the first 30 MHz of radio spectrum, 
including up-to-date and accurate VLF 
information as well. 270 information-packed and 
illustrated pages in convenient 81/2 x 11 format 
professionally bound. $21.95 


We have. all ARRL books. Call for prices. 


We hires nse acd meee te ery ene So ean MRE fea 


Uncle Wayne’s Bookshelf Order Form 
You may order by mail, telephone, or fax. All payments are to be 
gin US funds. Allow 3 weeks for delivery. a 


| 

Sapa ts SS 

pees TS 

SHIPPING 

SHIPPING TOTAL mae : 

| U.S. add $3.00 mail, $4.00 UPS. | 
Canada add $4.00 mail. 

| U.P.S. to Canada and all foreign orders FOB Peterborough, NH. 4 

| i 

g Name | 

i Street | 

8 City State_____Zip a 

a: TOTAL $ CIAE [JMC CIVISA (1Check/Money Order : 

| 

Card # Expiration Date 4 


Telephone: (603) 924-4196 FAX: (603) 924-8613 


UWR591 


§ Mail: 73 Magazine, Attn. Uncle Wayne, PO Box 3080, Peterborough, NH03458 « 


bs memeesweese eee ee eee ee ee es ee od 


COMMUNICATIONS 


280 Tiffany Avenue 
Jamestown, New York 14701 


9:00 am - 5:30 pm 


weekdays 


Weekends and evenings 


by appointment. 


Weslota New York's ty: 
PH. (716) 664-6345 


 o1ce80 Master Handbook of 4001 “Olegultg 
Solid-State Ed. by Kendall Webster Sessions 

With this outstanding reference in hand, 
~ electronics hobbyists and professionals will never 
have to search for schematics again. Completely 


. amalur radi deater ! 


(800) 752-8813 for orders only 


updated, the book is thoroughly indexed and all 
1001 circuits are clearly illustrated. 420 pp. 
$19.50 soft cover 


01B65 The Beginner’s Handbook of Amateur 
Radio—2nd Edition by Clay Laster Combines 
theory and practice in an easy-to-understand 
format, and provides information for choosing and 


PACKET 


16PB6 Packet User’s Notebook by Buck 
Rogers K4ABT Over 90 diagrams show tried.and 
true connections for popular TNCs, transceivers 
and computers. A genuine nuts-and-bolts how-to- 
do manual. $9.95 


ANTENNAS 


10A343 - All About Cubical Quad Antennas by 
William Orr W6SAI/Stuart Cowan W2LX The 
“classic” on Quad design, theory, construction, 
operation. New feed and matching systems. New 
data. $9.50 


10A344 - The Radio Amateur Antenna 
Handbook by William Orr W6SAI/Stuart 
Cowan W2LX Yagi beam theory, construction, 
operation. Wire beams, SWR curves. Matching 
systems. A “must” for serious DXers. $11.50 


10A346 - Simple, Low-cost Wire Antennas for 
Radio Amateurs by William Orr W6SAI/Stuart 
Cowan W2LX All New! Low-cost, multi-band 
antennas; inexpensive beams. “Invisible” 
antennas for hams in “tough” locations! New data. 
$11.50 


10A342 - All About Vertical Antennas by 
William Orr W6SAI/Stuart Cowan W2LX 
Effective, low-cost verticals 10—160m.—Dx, 
multiband; compact verticals for small spaces; 
grounding; test equipment; lightning. $10.50 


01A70 - Practical Antenna Handbook by 
Joseph J. Carr Design, build, modify, and install 
your own antennas. Carr, a 20-year veteran of 
technical writing, has a unique ability to present 
complex technical concepts in an easy-to- 
understand way. 416 pp. $21.50 


and more. 


« "Never Say Die,” Wayne Green's monthly view of 
the world of amateur radio. 


— 12 issues for $19.97 — 
That's a 56% savings off the newsstand price! 


CALL 1-800-289-0388 . 


or send $19.97 to 


73 Amateur Radio Today + Forest Rd. « Hancock, NH - 03449 
Allow 4 - 6 weeks for first issue. Canada add $7.00 plus $1.40 GST. 


Foreign add $19 surface/$42 airmail 


Call Directory 


PUT SOME EXCITEMENT INTO YOUR HOBBY!! 


‘5 Amateur 
Radio Today 


No ee magazine brings you the axcund word 


of amateur radio like 73 Amateur Radio Today. 
¢ Equipment reviews you can use. 
* Construction projects for all abilities. : 
* More antenna articles than any other magazine. 
* Monthly columns covering the exciting worlds of 
RTTY, ATV, microwaves, QRP, DX, foxhunti ng 


1991 


CALL DIRECTORY 
(On Microfiche) 


Name Index .. 


All Three — $25 
Shipping per order $3 


BUCKMASTER PUBLISHING 
Mineral, Virginia 23117 
703: 894-5777 800: 282-5628 


Electronics, 5th Ed. by Rufus P. Turner and 


_ Stan Gibilisco Featuring more than 27,000 


entries, an exhaustive list of abbreviations, and 
appendices packed with schematic symbols and 
conversion tables, this is by far the most 
comprehensive dictionary of practical electronics 


‘and computer terms available. 720 pages $26.95 


01P22 The Packet Radio Handbook by 
Jonathan L. Mayo KR3T “..an excellent piece of 
work. Well worth reading for both the experienced 
and the new packeteer...the definitive guide to 


amateur packet operation.” -Gwyn Reedy W1BEL 


Only $14.50 


CODE TAPES 


73T05 “Genesis” $5.95 
5 wpm—This is the beginning tape, taking -you 
through the 26 letters, 10 numbers, and 
necessary punctuation, complete with practice 
every step of the way. The ease of learning gives 
confidence even to the faint of heart. 

73T06 “The Stickler” $5.95 
6+ wpm—This is the practice tape for those who 
survived the 5 wpm tape, and it’s also the tape for 
the Novice and Technician licenses. It is 
comprised of one solid hour of code. Characters 
are sent at 13 wpm and spaced at 5 wpm. Code 
groups are entirely random characters sent in 
groups of five—definitely not memorizable. 


73713 “Back Breaker” $5.95 
134 wpm—Code groups again, at a brisk 13lplus| 
wpm so you'll be really at ease when you sit 
down in front of a steely-eyed volunteer examiner 
who starts sending you plain language code at 
only 13 per. You'll need this extra margin to 
overcome the sheer panic universal in most test 
situations. You’ve come this far, so don’t get code 
shy now! 


73T20 “Courageous” $5.95 
20+ wpm—Congratulations! Okay, the challenge 
of code is what's gotten you this far, so don’t quit 
now. Go for the extra class license. We send the 
code faster than 20 per. It’s like wearing lead 
weights on your feet when you run: You'll wonder 
why the examiner is sending so slowly! 


a 


7s Amateur 
Radio Today 


e' 


+ Ideal for MARS, Vol. Fire, 
EMT, B’cast RPU, Police, etc. 

* Fully Field Programmable 

+99 Channels 

+ True 40 Watt Power 

+ Extremely Rugged i 

*Shipped Complete w/Mike, Mobile Slide Mount & Post a 

*Base Station P.S. Mobile Antennas etc. in stock 


‘warn you when the price 
fall.” *¥ 


It’s Your Magazine 
We want you to feel iC 
_ an important part. of Radio. ry 
because you are! Please drop usa 
and let us know saliaparot thi 


“room for. pie 
If you have come acr 

up 
send it in. If your club has fo n 
and exciting way to publicize 
radio, write it up and send it 
you’ve taken part in an eme 
public service event or other ar 
radio related activity, write ‘it up: 


and you'll geta big kick out of s 
your name in pete You don’t 


graphs are clear (a sole 
do for the drawings... 
them here). 


you have no idea what the future 
bring. We’re all in this pees 


_ The only promise we’ll 
. It’s gonna’ be fun! — 


mysterious 


FCC activity 
Continued from page 19 _ 


CALL — 
1-800-225-5 


We're not kidding. Superior engineering and durable con- 
struction comes standard on the FT-2400 and all Yaesu trans- 
ceivers. That’s why Yaesu is the official radio for the Nissan off- 
road race team. The FT-2400 is also the first radio ever to be 
submitted for the grueling MIL STD 810D rating* 

Built to take the abuse of highway 
and off-road use, the FT-2400 is 
packed with exceptional 
features including 26 full- 
function memory channels. 
The FT-2400 also allows you 
to identify channels with 
your choice of frequencies or 
alpha numeric readout. Anew DIMF 
microphone with easy to see backlit keypad and a modular plug 
is included. And for effortless reading day or night a huge LCD 
display features big numbers and an automatic level dimmer 
control. 

What’s more, the engineers at 
Yaesu have added a practical 
feature, once you have pro- 
grammed the FT-2400 just flip 
up the panel to keep those sel- 
dom used buttons out of the 
way, no more having to reset 
your mobile or accidentally 
pushing the wrong button. 


*Approval Pending 


to Military Sp 


‘option (requires FRC-6 


Features: 
* VHF Hi-power mobile three 
selectable power levels 50w 
high, 25w mid, Sw low » 
Wide band receiver coverage 
140-174 Rx, 140-150 Tx « 
CTCSS encode built-in 
selectable from front panel ¢ 
5 scanning functions: Band 
scan, Memory scan, Memory channel lock-out with selectable 
scan stops and priority scan * Channel steps: 5, 10, 12.5, 15, 
20, 25 and 50 * One piece die-cast flame construction body 
and heat sink * Automatic 
repeater offset ¢ Pro- 
grammable call channel 

Options: 
* DTME calling and pager 


paging unit) * CTCSS 
decode unit (FTS-17A) ¢ 
External speaker (SP-7) 
Heavy duty microphone 
(MH-25A8J) * Power sup- 
ply (FP-700) 

If you need a mobile that’s ready for anything, you can’t beat 
the FT-2400. Contact your nearest Yaesu dealer. 
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Fine Tuned Performance 
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” ErwOOtr £ Regen the finest 
Kepwicngee o products for over three 
decades — introduces you to our.worid © 
of affordable, high-quality, high per- 
..formafice products for today'sactive 
‘Radio Amateur: From HF to VHF, from. 
base to mobile to HT, there’s surely a 


Kenwood radio that will fit your needs 
and budget. 


Compact HT. 
220 Deluxe HT. 
: Compact Charger. 
144-220/144-450 MHz FM Dual Banders 
Heavy Duty Power Supply. HF Transceiver 
w/AT-440 (shown w/supplied MC-43S). Exter- 


Rapid Charger for 
Dual Band 


are committed to offer yo ithe finest 
‘tine of Amateur Radio products in the 


Honor Roll operators use. Read the 
Product Reviews. Compare our rigs 
against the rest. You'll see that we 
really are the best. 


nal Speaker. High Performance Receiver. 
Small-size Headphones. 
Deluxe 2m, 25 W FM Transceiver (w/optional MC-48B 
mic.). Deluxe 220 MHz, 25 W FM Trans- 
ceiver. 144/450 MHz Compact Dual Bander 
Mobile Transceiver. 144, 
220, 450, 1200 MHz Compact Mobile Transceivers. 
70 cm, 25 Wand 2m, 25 W, All Mode 
Base Station Transceivers. Phone Patch (FCC 
part 68 Registered). SWR/Power Meter. 
Deluxe HF Transceiver w/AT-940 installed. 
External 


Matching External Speaker. 
All Mode Tri-band Satellite Trans- 
Matching Power Supply. 
External Automatic Antenna 
160-6 m Multi-Bander. 


Speaker. 
ceiver. 

Power Supply. 
Tuner. 

HF Transceiver w/DSP. 


Matching External 
Speaker. 


Deluxe Station Monitor. 

HF Linear Amplifier. Multi-function 
Desk Mic. w/3 outputs and tone controls. - 
Deluxe Headphones. Base Station Mic. 


-world/Take a look at the station equip- 
ment most winning contest and DXCC 
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As the “pacesette r’ in Amateur 
Radio, Kenwood continues to incorpo- 
rate tomorrow's techniques and inno- 
vations into practical products today. 


_ Digital Signal Processing (DSP) in the 
_ TS-950SD is only one example. SSB 
__ Slope Tuning, the original “Dual 


Bander” concept, built-in antenna 


~ tuners for HF rigs, and many other 


techniques were all developed by 
Kenwood, and imitated by others. 
Leading edge technology, and supe- 
rior field-proven performance — 
That’s the Kenwood Experience! 


KENWOOD U.S.A. CORPORATION 
COMMUNICATIONS & TEST EQUIPMENT GROUP 
P.O. BOX 22745, 2201 E. Dominguez Street 

Long Beach, CA 90801-5745 

KENWOOD ELECTRONICS CANADA INC. 
P.O. BOX 1075, 959 Gana Court 

Mississauga, Ontario, Canada L4T 4C2 


KENWOOD 


.. pacesetter in Amateur Radio 


